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You  iunvc,  for  one  rea^-on  or  another,  chOGcn  to  enter  tho 
.\.oI'i  01  rnaclilr.c  dio;:  \/ork,    V/olconio  to  a  laGcinatin^  v/or-ld 
"..a..  jCi.ibiriOu  the  .MviiJU  of  tlie  old-tino  craltGrriur.  v/ith  the 
"odi       tociinoj.O{^;y  m  ^oday*-;  corrpwLer  \;orld.    Your  choice,  i: 
,.011  (i''';ide  to  purrrao  zhis  trade,  will  lead  you  dov/ri  ruir.y  avcraiea 
,id\o:;turc  \;herc  you  v:ill  e:q3loro  ;ind  U30  r»achinoG  and  e:^/aip- 
uh:jL  wiii  be  yours  to  coni::and«    The  end  product  produced  by 
^  nacl.  LriCG,  will  rer'loct  the  koe?inen:;  of  your  mind  arid  the 
*  }}  01  yoi  r  liandr],    l)ocn  jeei"  that  \l  ni[:iu  bo  ar  ovc:** 

; :  '-r' r  '^or  you  Lo  circ:oni])ii.'ih7     If  it  docG^    :on*c  bo 
-.led  a;-"::  jt,  .>ccau.30  you  v/ill  be  otarted  r.z  :l:e 

;U-';cecd  ■     vo'ir  a',;n  yace.    Iz  will  f^ke  liird 
.    ;r  a."^  yo;?  r  -  :z        w:lAi.:n  to  do  i:oxo  Goli't  ;h,:u:- 

u*'    •  .  .rl  \  '"'^  yo.;  './:11   ^xv/A  yourr^eli  dcy^^.ri:-^: 
\"     ^l  to  -.lie  r<^'>ition  oT  a  c.  if^j::!":*. 

/,         .     '  .    :  ^     *      '::Lrod^,cod  to   .o**:c       "1.:  '.h 
o,   .o^n-  .    iL     /     vcrr±v  ^  ^u  Tu"^       .r     ^  J- 

i  ,   rr  -'ud  .    ail  \i::.c       DonH  ta!:c  :;hort  ruts  at  ;1  -  c."^'"*::30 
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^         .    'T;v'  :\  ^-     lo\  iC'^o  ihrit  you  v.ill  be  u:"nrir  in  thir- 

:v         :c'r1.^     ^   ,cc  :racy;  Ic^rn  to  :;so  them  as  Gucli  and  you 

owr  rani 


:  be  nhic  lo  roco|  '  ^:     rjono  of 

3r  wo^^Ci  by  t!ie  niachini3t  and  will  have 
- ^^ii-rr-cirion  and  precision  roiGUi'omoniG. 


c/  nr.c)::?.^;:e3  for  zliia  anit,  you  v/iil  be  able 

■  v.r2  •v.bc  lc:if:t}i  and  width  of  a  piece  of 

.0..:"-  .^"j  p-'r:'orriance  v;ill  be  dcterninod  ly  an 


c;, :r,idc  a!id  ir..;idc  diaiTioicrr  of 
""r./:  of  an  inch  v;ill  be  t:;c  acceptable 

^  a  i/orkpicco  the  h^'-M  n^' 1  widlh 
;     ^  by  "'our  In.'irwoi'^:  *  My 

r^'"  r^^'"  '  "      :olcr'"srco  o:'  ./Jv'' lc!  c:  an 
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OIUECTIVES  (cont>d): 

km  The  combination  square  isQt  for  ncribinc  an^^lea  and  .ntraigat  linoc 
on  workpiccui:.  and  fiiKiJnf;  Uio  center  of  round  atock.  Peri'orinanco 
r-equiremenlii  involve  an  accuracy  of  +^  l/5;?nd  of  an  inch, 

J.    Hcx'maphrodito  cniipor:,,  to  ccrJbo  parallel  lines,  transfer 

mcacuremento,  and  find  the  ctr;tor  of  round  atock.    A  standard  of 
accuracy  of  ^  l/5?nd  of  an  ircli  v/i31  be  required, 

6.    A  combination  rjquare  head  and  blade,  r;urface  cage^  and  surface 
Plate  to  nioa::;urc  and  i.crJbo  lihOo  or.  a  vertical  sun  ace.  A 
tolerance  of      i/;'2nd  of  an  inch  will  bo  the  acceptable  standard 
of  performance. 

?•    An  outside  micronoter  caliper  :o  moarjure  the  diameter  of  a  rod, 
the  thickness  of  :;hcet  m-^tal,  and  the  Icncth  of  stock  within  the 
capacity  of  the  instrument.    A  standard  of  accuracy  of  ^  .001  of 
an  inch  will  be  required^ 

Ih;  iclo  cir:d  oulc::'o  spring  calipers  and  micrometers  to  measure 
tubinc  diarr.olcr.r,    A  standard  of  accuri-cy  of  4^  .001  of  an  inch 
will  be  required. 
9.    TcloscopLnc  G^ce::  and  ir:  crometors  to  measure  inside  diameters. 
A  standard  of  accuracy  of  _  ,001  of  an  inch  will  be  required. 
iO.    A  depth  micromotc  r  to  nica.  jro  the  depth  of  open  and  blind  holes, 
(;roovo::>,  avA  slo'...    A  6tanda-a  of  accuracy  of  +  .001  of  an 
incli  will  bo  rcrajrcd. 
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^ '  check  •   0  :r.  ^^cc; 


-^i'-      '     havG  been  c.or::/rnod       \>o  worked 
i^'    the  (:r-^  ]v. -k'^^o  o::  the  mnciii:- -jt  »n 
.  1  I  rr/nJual-y  lead  :/ou^  fron  rjoni-r -ccicion 
OP        -uro:  -ntr.     Jn  thi:;  nrmnoi-         vi.?  1 
-^::i:M\rv\r;  *^oolo  l}:nt  rancQ  frorr.  i!*-^  r-^rpjc 
-  -ai.i  tc.ok  pack;i      co-p?otoly  i-'i  c:?r?Lully, 
'-'-^  '  '  '<t  f/j:  >  pack<v;o . 

y^'^'     ^  ' dircclo.:,     .  ce>Tain 
'^^       :  ^   '    '^•M'ictor.     Thi:j        n  '^-^r^  ^j^e 
'  '  .  :.o^  only  t   ^  ^ 
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i'l  LiiG  ta  tN  inic'sages  yoti  be   iskecl  to  view  a  sound-slide 

present  iL  ion,  tv  \d  and  ^iiu^wur  c;uc^i.i(<     ,  and  perform  some  pi::cLical 

exorcise:^,  XUl  ^  ;  v.ber  ouJ  nciiitLs  of  me  task  packages  includ*.d  in  this 
unit  are  ars  folicws; 


TASK  Vi\r\:,  ' 
TASK  r;  'KiV' 

TAliK  ^  AC:.A(;' 


lA:  Mr;i':uc  scat.- 

2;  SI         (  ALIPER 

j;  ni  VJUii;i<:: 

' :  ^:MMBiN'VriON  SQaAra*:  set 

TASK  PACING'!    3:  litiiPuWIiRODITE  CALIPERS 

TASK  PAC^CAGK    6:  ;i'RFACF  CAGE 

TASK  PACKAGK    7:  MICROMiiXER  CALIPER 

TASK  PACi^lAoh    7A:  METRIC  MICROMETER 

TASK  PACKA';]:    8:  SPRIN(;  rAJ.IPERS 

TASK  PACKAGE    9:  TELESCOPING  GAGES 

TASK  PACKAGE  JO:  DEPTH  MICROMETER 

TASK  PAGKAG:.  Jl:  VKILNIER  GAGES 

TASK  PACKAGu  ll-i^  M'  'RIC  VEICnJIER 

TASK  PACl:.vGL  L : ;  T'AL  IXDICAIUR  AND  GAGE  BLOCKS 

TASK  PACKAGE  lir  U  ^-^:DlCATOR 

At  ihi'^  poitiLj  il  yo      ^o!  qualified  to  pasG  a  compre!;onsXve  test 
(ovrriiij;  this  uiiit,  ;  j'\  8!\ou]a  .   Ptact  the  instructor  f-^::  il'C  unit  pc^t-tost. 
Ko^.rov'^r,  vxu  do  .-^t.  quaKfied  to  take  the  tei^tr,  p^-orr-  J  to  lAxa 

xisi  tar.k  packa[;e  m  tluJ  unit* 
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UNIT  I:    MEASURING  DEVICES 

TASK  PACKAGE  //I;    MACHINIST'S  SCALE 

RATIONALE; 

In  this  task  package  you  will  take  the  first  step  in  a 
journey  that  can  lead  you  to  a  rewarding  career,  as  a  craftsman, 
in  the  machine  industry*    This  first  step  will  introduce  you  to 
some  of  the  instructional  materials  yuu  are  going  to  use  and 
also  to  a  tool,  the  machinist's  scale,  that  will  become  a 
constant  companion  in  the  weeks  ahead. 

Successful  work  i.i  a  machine  shop  requires  a  great  degree 
of  accuracy.    While  the  machinist's  scale  is  not  thought  of  as 
a  highly  accurate  tool,  it  is,  nevertheless,  used  many  times 
during  the  day  to  make  rough  measurements  .')f  stock  and  for  laying 
out  workpieces  for  machining.    Developing  a  skill  in  using  the 
machinist's  scale,  and  it  does  take  jjkill,  will  save  you  time, 
reduce  waste,  and  improve  your  craftsmanship*    Good  craftsmanship 
means  batter  job  opportunities* 

Through  the  Learning  Activities  arid  Learning  Practices  in 
this  task  package,  besides  beinj;  introduced  to  the  materials  and 
machinist's  scai^,  you  will  also  begin  to  use  the  scale  and 
acquire  a  few  "tricks  of  the  trade"  in  using  it  better.    Take  your 
time  and  learn  about  this  important  tool  and,  who  knows,  you  may 
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RATIONALE  (contM); 

find  it  can  be  fun  to  learn.    Other  people  have;,  you  knowl 

OBJECTIVE; 

Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
machinist's  scale  to  measure  the  length  and  width  of  a  piece 
of  flat  stock.    Acceptable  performance  will  be  determined  by 
an  accuracy  of  +  i/32nd  of  an  inch. 


LEARNING  ACTIVITIES; 

1.  In  Machine  Shop  Operations  and  Set-ups,  read  pages  9  through 
12,  up  to  the  section  on  the  Slide  Caliper  Rule. 

2.  Read  page  51,  the  section  entitled  Ruler,  in  Machine  Tool 
lL^ll2?j£Sil>         look  at  the  pictures  in  the  remainder  of  the 
uni-t:.    Here  you  will  soe  sonc  of  the  other  measuring  devices 
■\-cJ  \n  machine  sho^   vork  and  later  you  will  be  using  some  of 

3.  Viow  Sound-Slide  Packn^^n  //M-F-l 

NOTE;    Having  trouble  with  fractions?    Belter  study 
Mathematics  for  Vocations,  Packages  itl  and  j)2. 
Look  :;t  the -first  dr<iwinr>  in  this  t.isk  packar,c,  ri^;ure  1. 
il  ohows  a  scale  graduated  in  1/8  .md  1/16  increments. 
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LEARNING  ACTIVITIES  (contM): 

a.  On  the  i/8  side  of  Che  scile  mike  a  mar-,  and  label  each 
of  the  following  points: 

Ca,)  1/16  (dj  2  1/16 

(b.)  7/16  (e,)  2  13/16 

(c.)  1  9/16  (fj  5  15/16 

NOTE:    To  obtain  these  neasurenents  you  must  divide  the 
1/8  increment  in  half, 

b.  On  the  1/16  side  of  the  scale  dc  the  £ar:e  thing  at  the 
following  points: 

(a.)     1/32  (d.)     2  1/32 

(bj     7/32  (e.;     2  13/32 

(c)    1  9/32  (f.)    5  15/32 

:')Vi::  There  is  a  diiicrcn.  -  ^2t'-c:\  7/16  7/32.  Do  you 
f^oe  it? 

'5.     rieuiGs  2  and  3  of  this  ta^k  rackiice  show  scr::-  of  the  ways 
in  wi  ich  a  r.achinist ' s^  scale  is  used.    Can  ycu  rend  the 
r.easurenents  oorrectl>?    Wi  ite  ther.  ccvn  in  the  bJj.nks, 

Figure  2  is   

Fi.;i.re  3  is  

b.     )h  nv  the  work  ycu  hc/e  cone  ic  ycur  m^crucicr  ar.d  see  if 
your  rnswers  are  correct • 
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LEARNING  PPACTICE: 

Tools  and  Equipment 

1*    Machinist's  scale  3.    Wrltln?  paper 

^'    "^^P^  4«    Pencil  or  pen 

1.  Secure  three  pieces  of  stock  of  different  sizes.    Tape  a  small 
piece  of  paper,  with  your  name  on  it,  on  each  piece  of  stock. 

2.  Measure  the  length  of  the  stock  to  the  nearest  l/32nd  of  an 
inch  and  record  on  the  paper. 

3c    Measure  the  width  of  the  stock  to  the  nearest  l/32nd  of  an 

inch  and  record  on  the  paper. 
4.    Have  your  instructor  check  your  measurements. 
NOTE:    Once  you  have  mastered  reading  the  machinist's  scale,  you 
can  easily  read  other  scales  even  if  uhey  are  divided  into  smaller 
prrts.    You  might  try  reading  the  1/64  of  an  inch  sc;iLe  just  to 
soe  how  easy  it  is.    You  will  also  notic^  that  many  people  who 
v'ork  in  the  machine  shop  carry  a  small  6'*  scale  in  their  pockets, 
it'r.  a  handy  tool  to  have  and  you  may  want  to  get  one* 

Rcraeirber  the  scale  is  a  tool  for  neasuring;  it  is  tn>L  .\  screwdriver, 
or  a  drun  jtick,  or  a  paddle.    IJr.r  it  wisely  and  it  vlU  help  you 
:  \  cre<i5;e  your  wisdom.    You  ^iiould  now  bo  ready  to  do  your  next  task 
pa^kaj^e.     Pat  yourscdf  on  the  back  a  couple  ol'  times  aaci  then  get 
started  on  Package  2. 
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LEARNING  PRACTICE: 

Tools  and  Equipment 
1-    Caliper  rule 
2.    Writing  paper  4.  Penci 

1.  Obtain  from  your  iastruccor  three  differs 
of  tubing. 

2.  Measure  the  inside  and  outside  dL-dZi^zers 
tubing  to  the  nearest  l/32nd  of  ^r.  inch, 
"rteasurements  and  your  name  or.  a  pieca  cf  - 

3.  Tape  the  paper  tc  the  tubing;  make  sure  v. 
measurements  for  the  piece  of  tubir.^. 

Don't  let  different  measuring  devices  cc 
divisions  this  far  are  the  same,  so  if  ycu  car 
scale  you  can  real  the  caliper  rule. 

Ycu  have  no;;  completed  tlie  .^sconc  szev  L 
generation."  See  your  instructo':  for  the  ne:cr 
check  the  v;ork  you  have  done. 
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M-I-2 

UNIT  I;    MEASURING  DEVICES 
TASK  PACKAGE  #2:     SLIDE  CALIPER 
PREREQUISITES;    TASK  ?ACKi\GE  1,  UNIT  1 
RATIONALE; 

You  have  learned  to  use  a  machinist's  seals  in  the  first  ta^ 
package  and  with  it  measured  the  length  and  width  of  pieces  cf  stc^ti* 
There  are  other  measurements  that  can  ra  niade  wich  the  iiachldst  *s 
scale  and,  as  you  have  seen  from  looking  at  the  pictures  iz  th^ 
reference  material,  there  are  other  types  of  measuriz.g  davlc^5»  In 
this  task  package  you  will  learn  to  use  another  one  cf  th€S€  c^vic^s^ 
the  caliper  rule,  and  increase  ycur  ability  tc  cc  accurate  vcrk« 

The  caliper  rule  is  useful  for  measuring  inside  3nd  outside 
diameters  of  tubing  or  pipe,  and  it  can  also  be  used  fcr  making 
other  neasurementp.    How  useful  this  measuring  tccl  cr  any  :s€3^^rlu.g 
too]  is  depends  a  great  deal  or:  yen  and  on  how  willing  ycu  are  tc 
try  different  ways  cf  using  these  tools  and  en  hcv  inucr.  eifcrt  ycu 
put  into  learning  about  thorn*    Ihe  task  package  giv^s  ycu  th^  rasic 
idea  on  the  use  of  the  tool^  bi.t  the  I'^st  is  up  zc  ycu,    Sc  5c 
get^em,  Tigerl 


Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
caliper  rule  to  measure  the  outside  and  inside  diameters  of  tubing, 
A  tolerance  of  +  l/32nd  of  an  inch  will  be  the  acceptable  stan- 
dard of  performance. 


LEARNING  ACTIVITY; 

1.  The  reading  assignments  on  the  caliper  rule  are  rather  short, 
but  this  should  not  bother  you  too  much  since  you  can  read  a 
machinist's  scale.    On  page  51  in  Machine  Tool  Technology 
there  are  two  paragraphs  to  read  under  the  section  Caliper 
Rule  and  Figure  3-5  shows  a  picture  of  one  type  of  rule, 
Notice  the  words  OUT  and  IN  and  the  lines  close  to  these  words: 

iriu-r.  is  the  OUT  line  used  for?  

l.nat  is  the  IN  line  used  for?  

2,  Now  tvzke  a  look  at  page  13,  Figure  6>  in  Ilachinc  Shop  Operations 

Set-ups  and  see  one  way  in  which  the  slide  caliper  rule 
(either  nnne  is  correct  for  this  measuring  tool)  is  used.  Notice 
in  iiv;ure  6,  b}-  the  right  hand  tht^rab,  a  black  wheel.    This  is  a 
Icckiiif,  device  that  is  used  when  you  make  your  measurement, 
T::cre  are  times  when  you  are  making  a  measurement  thar  you  can 
not  rccd  the  scale  so  you  lock  the  slide  caliper  on  the  piece. 


M~I~2  3 

LEARNING  ACTIVITY  (cont'd); 

take  it  off  the  piece    and  then  read  the  measurement.    This  is 
a  handy  feature  that  can  save  you  time  and  trouble  when  you  use 
the  caliper  rule.    Don't  forget  to  read  the  material  on 
pages  12  and  13  under  the  section  on  the  Slide  Caliper  Rulel 
Also  answer  these  questions: 

a,    \^at  are  the  two  proper  names  of  this  measuring 
device? 

1.  2.   

b»    What  allows  you  to  remove  it  from  the  piece  without 

changing  the  measurement?  

3.    View  the  slide-sound  program  //  M-i-2, 

This  shows  another  type  of  caliper  rule  and  it's  one  that  you 
have  in  your  machine  shop  so  you  will  be  uairg  it.    There  are 
^onc  ciixferei'i  (  s  Iriweer.  this  caliper  rule  nnd  the  ones  in 
your  refcrancr  book^,  but  tlicse  differences  arc,  not  enough 
to  bother  yov.v     Vi[;uiL  1  in  t^iis  package  also  shc;;s  a 
calipei  rule  t\\v'c  i£>  very  jjirllar  to  the  one  in  the  slide- 
sound  program.    Notice  that  it  does  not  have  u  marking  for 
the  OUTSIDE  mca.'jureir.optr     Instead  the  lower  jew  is  used 
for  the  lineup  j>ojLUt  or  line*    Tvo  other  differences  you 
have  likely  noticeJ  -ilrcady,  are  the  lack  oi  a  lockln,; 
device,  and  the  wood  cojustructrion  oi  tlte  caliper  rule  in 
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IiL\KKIKG  ACnVIIY  (centre); 

the  slide-sound  prograr::, 

I  think  by  this  tine  you  can  see  the  usefulness  of  the  caliper 
rule  so  ro  on  to  the  learning  practice,  after  your  instructor 
has  checked  your  work. 


1 

1  s 


ri;;ure  1 
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LEARNING  Pll^CTICE: 


SHOP  WOIU^ 


TOOLS  AND  EQUIPMENT 
1,    Caliper  Rule 
1.    Writing  Paper 
3 •  Tape 

4#    Pencil  or  pen 


1#    Obtain  from  your  instructor 

three  different  sizes  (in 

diameter)  of  tubings 
2»    Measure  the  inside  and  outside 

diameters  of  each  piece  of 

tubing  to  the  nearest  l/32nd 

of  an  itich,  and  write  down 

these  measurements  and  your 

name  on  a  piece  of  paper, 
3.    Tape  the  paper  to  the  tubing; 

make  sure  you  have  the  right 

measurements  for  the  piece  of 

tubing. 

Don't,  let  different  measuring  devices  confuse  you. 
The  divisions  this  Car  aic  i:b,c  nnMaj  so  if  you  can  read  the 
nachinis't's  senile  you  can  road  the  calipu>"  rule. 

You  have  now  completed  the  second  ntep  in  the  "package 
generation".  See  your  instructor  for  the  next  step  and  have 
him  check  the  work  you  bave  cicnp. 


ERLC 
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UMT  I;    MEASURING  DEVICES 
TASK  PACKAGE  #3:  DIVIDERS 
PREREQUISITES:    UNIT  I,  TASK  PACKAGE  2 
RATIONALE; 

Are  you  ready  for  another  measuring  device?    This  one  is 
a  little  different  froin  the  last  two  because  it  has  no  scales 
to  read,  but  it  still  is  an  important  tool  and  one  that  will 
help  you  to  your  goal  of  becoming  a  craftsman,     It*s  called  a 
divider  and  has  many  uses  as  you  will  soon  see. 

One  of  the  important  uses  of  the  divider  is  transferring 
measurements  from  a  drawing  to  the  piece  you  are  working  on. 
Because  of  the  methods  used  to  reproduce  drawings,  you  cannot 
use  your  machinist's  scale  or  divider  directly  on  the  drawing; 
instead,  you  must  read  the  dimensions  on  the  drawing,  set 
your  divider  to  that  measurenenl,  using  a  scale,  and  then 
transfer  the  measurement  to  tbe  work  piece.    This  sounds  like 
a  lot  of  work,  but  I  think  by  the  time  you  have  finished  this 
pac^' ige  you  v/ill  have  developed  enouj^h  skill  to  do  it  without 
too  much  trouble  and  vill  find  it  really  isn't  a  lot  of  work* 
Also,  itVs  worth  it  for  the  increase  in  accuracy  you  will 
gain*     Re\?.embet,  accuracy  is  the  naine  of  the  game  in  the 
machinist's  trade. 
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OBJECTIVE: 


2 


Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
scale  and  dividers  to  transfer  to  a  workpiece  the  height  and 
width  measurements  from  a  drawing  provided  by  the  instructor. 
The  standard  of  acceptable  performance  is  a  tolerance  of  l/32nd 
of  an  inch. 


LEARNING  ACTIVITY; 

!•    While  most  of  your  reference  material  has  information  about 
the  use  of  dividers,  the  book  Metal  Work  Technology  and 
Practice  has  the  most  complete  coverage  of  this  topic. 
Page  52,  section  65,  gives  some  basic  information  about  the 
dividers,  and  a  picture  of  this  tool  Is  in   the  lower  left-hand 
corner  of  figure  42.    Take  a  look  at  the  picture, 
read  the  information, and  answer  those  questions, 
a.    How  is  the  size  of  the  divider  measured? 


b.    How  do  you  sharpen  the  divider? 


ERLC 


21 


•t. 


M~I-3  A 

LEARNING  ACTIVITY  (contM); 

2,    On  pages  65  and  6d  in  the  same  reference  source  you  will  see 
several  uses  of  the  divider.    Of  particular  importance  to 
you  is  figure  82  on  page  65. 

a.  What  does  figure  82  show?   

b.  What  does  figuie  83  show?   

c.  What  is  che  radius  of  a  circle?  

d.  I^at  do  you  need  besides  the  divider  to  measure  distance? 


e.     If  you  are  "stepping  off  along  a  neutral  line,"  what  are 
you  measuring?  


f .    Find  two  other  uses  for  the  dJ.viders  in  Unit  8  on  page  68  and 
list  them  (hint;    don*t  go  past  page  69). 
1. 
2. 

3.  For  Gome  nore^  inforiTitJt Ion  on  the  divider  view  slide-sound 
program  //M-T^J. 

4.  You  have  now  seen  many  vriys'  In  which  the  divider  is  used. 
As  you  work  in  ihe  rnachhic  sliop  you  will  discover  more  uses 
for  this  tool  and,  in  fact,  nhiy  even  invent  some  new  uses. 
Tliere  is  one  thing  to  reniui:;be}*  about  the  divider.     It  is  a 
tool  -  a  S^HAHP  tool!    U.mdlc  it  witli  care.    It  is  not  a  toy! 

2:i 


LEARNING  ACTIVITY  (cont^'^)^ 
Respect  it  I 

5.    One  more  reading  assignment  and  you  will  be  ready  to  do  some 
work  \vith  tne  divider.    Read  and  study  carefully  the 
illustrations  in  Units  1  and  2  in  Blueprint  Reading  for 
Machinists.    You  will  need  this  information  to  help  you  read 
drawings . 

You  know  this  has  been  a  long  activity,  but  you  are  now  ready 
to  charge  into  your  learning  practice.    As  soon  as  you  have 
your  answers  checked  by  your  instructor,  that  is! 

LEARNING  PRACTICE; 

Tools  Equipment 

1.  12"  machinist's  scale  3,    Plain  paper 

2.  6"  dividers  A,    Pencil  or  pen 

1.    From  your  instructor,  obtain  a  sheet  of  plain  paper  8  1/2'' 
wide  by  II"  long  and  do  the  following: 

a.  Draw  vertical  lines  on  the  left  and  right  sides  of  the  paper, 
one  inch  in  fro3  the  odf.e  and  from  the  top  to  the  bottom* 

b.  Draw  a  horizontal  line  2"  down  from  the  top  edge  of  the 
paper  aad  from  the  left  vertical  line  to  the  right  vertical 
line  and  tliree  more  linos  1''  iipart  under  the  top  line.  (You 
now  have  two  vei'Lical  and  four  Horizontal  lines)  • 
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LEARNING  PRACl ICE    (cont ' d) ; 

c.  Set  your  dividers  at  1"  and  make  points  down  along  each 
vertical  line  to  the  bottom  of  the  page.     (Don't  worry  if 
you  make  sinali  holes  in  your  paper), 

d.  Connect  these  points  with  horizontal  lines •  (Your  paper 
should  now  have  2  vertical  lines  and  9  horizontal  lines. 
Does  it?) 

You  have  now  used  dividers  to  transfer  measurements! I 

2,  Try  some  more  of  this  new  skill  by  transferring  some  additional 
measurements. 

a.  Number  your  horizontal  lines. 

b.  Transfer  the  following  measurements  to  the  numbered  lines 
and  label  the  point  on  the  line. 

(1)  7/16         (4)      1  5/32         (7)  4 

(2)  9/32         (5)      i  15/16       (S)    5  1/4 

(3)  5/3  (6)      2  3/A  (9)    6  3/32 

Have  your  instructor  check  this  page  and  if  you  did  a  good 
job,  go  on  to  the  final  learning  practice. 

3.  Now  transfer  acme  measurements  from  a  drawing  on  page  8, 
Blueprint  Reading  for  I.'richinlsts,  to  a  piece  of  stock.  Use 
the  length  ineasurencnt  from  the  front  view  and  the  width 
measurer.ent  from  the  top  view. 

NO}.^::    Never  :r.easure  directly  irom  a  drawing.    Always  use 
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M~I-3 

LEARNING  PRACTICE  (contM): 

the  dimensions  given,  set  your  divider  with  a  scale,  azc 
transfer  the  measureiients  with  ycur  divider  to  cha  pisce 
of  stock. 

When  yuur  instructor  has  checked  your  vcrk  and  it  has  res- 
done  correctly,  ''take  a  bov,  because  ycu  really  earzec 
it/'    Now  go  on  to  the  next  task  package* 


EMC 
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UNIT  I:  MEASURING 


TASK  PACKAGE  #4:    THE  COmUAXiai  ^C^SX^S  ilZ 


PREREQUISITES;    UKIX  I,  TASK  ?AC:vV;£  i 


R^VTIONALEj 


You  know  how  to  measure  lin^i 
measurements  froni  a  drawing  to  a  verier:  ej^;  r.cv         i.r-e  ccir.g 
to  learn  hew  to  draw  lines  and  an^Ie^        ^  pi^^e  c^f 
and  mark  the  center  cf  a  piece  c:  rcur.i  stem's*    AH  this  v:J^l 
be  done  with  a  set  of  tools  called  chr  "ccc-r instirc  scu^^re 
set*"    There  are  niar.y  ether  va;'5  in  v^ic\  s>x^vt:it  re^rksble 

tool  can  be  used,  and  as  you  incr:rc?€  v.-wt  cr^: tsTTAnshir  y*cu  vlll 
fjLnd  this  out  for  yourself.    Ycu  vill  ^.l^o^  ::.nd  :>^t  tr.e  c.^rin- 
at  ion  square  set  is  no  strcn^^r  t.^cl  r.-jx  c^f  ^ut^-^Dj^rilt 

meclianics,  aircraft  z:e:aJ  snichs,  :.irven:^^rs ,  i.nc  *u^t  ^x^c:  cvsry 
known  trade* 

Learning  abouc  -he  ccr.cinati.^:':  ^>:^,:Te  s^:  ?-^:s  y:^:.,  „  c^^.v 
cor.panyi 
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OBJECTIVE: 


Upon  completion  of  this  task  packc^ge  you  will  be  able  to  use 
the  combination  square  set  for  scribirg  angles  and  straight 
lines  on  workpiece^i  and  finding  the  center  of  round  stock. 
Performance  requirements  involve  an  accuracy  of  +  l/32nd  of 
an  inch. 


LEARNING  ACTIVITY; 

1.    Before  you  advance  into  these  learning  activities  too  far, 
take  a  look  at  the  picture  on  the  bottom  of  page  49  in 
Metalwork  Technology  and  Practice,  llie  man  in  the  picture  is 
using  a  part  of  the  combination  square  set  in  a  very 
professional  manner*     Someday  you  will  be  doing  this  type  of 

bcart  your  reading  about  the  conl^Junt ion  set  in  the  same 
book  on  page  55,  Sections  Bi^  82,  83,  and  84.  There  are 
four  main  parts  to  the  conbination  bet;  can  you  name  them: 

^  •  ^    b .  ^  _  *  

d,  .    Did  you  ir^iude  tiic  spirit  level  as  one 

cf  t-iie  parts"    vrnile  it  i'^  <m  important  part  you  should  not 
thiiik  of  it  as  a  n^ain  part.    Also  notice  that  there  is  a 
,s;n.Ui  scriber  in  the  s^juare  head.     It's  a  useful  tool  if 
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LEARNING  ACTIVITY  (cont^c^ ' 

sonieone  doesn't  lose  it.    Always  be  careful  with  your  tools, 
3.    Page  56  in  Metalwork  Technology  and  Practice,  figure  57, 
she.  s  some  of  the  uses  of  the  comb '.nation  square.  Look 
through  the  remainder  of  this  unit  (6),  and  the  next  two 
units  and  see  if  you  can  find  three  more  uses  for  the 
coDbination  square: 

Page  No.  Figure  No.  Uses 

a* 
b. 
c* 

NOTE:    You  may  measure  or  scribe  any  angle  with  the  bevel 
protractor  head. 

5.  Nov  try  the  sane  thing  for  th.e  center  head  and  in  the  same 
throe  units  (6,  7,  &  8)  .    Hi:^t!     One  use  is  not  finding 

a  c:inter. 

pr.je  No.  Figu:-\  !  .  .  Uses 

k> « 

b. 

.NOTE:    Can  ycu  sec  how  you  Cv^'ild  ut^c  the  center  head  to  find  a 
center  for  a  br  ias:od  hole;     S:^o  f  u^iire  97,  page  68* 

6.  To  cl.jniic  tPi^  t^.ibjcct  Jusl      '*^lt,  xt\\d  section  62  on  page  51. 

T 1  \  i  i5  I  c  i  1  s  : :  b  a  t:  1 1 :  e  s  c  r  i  D  c  r  o 
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LEARNING  ACTIVITY  (contM); 

7.  Don't  forget  other  reference  material  has  infornation 
about  this  tool*    See  slide-sound  program  //M-I-4. 

8.  Let  your  instructor  check  your  worK  and  see  if  it's  O.K. 

LEARNING  PRACTICE; 

Tools  &  Equipment 

1.    Combination  Square  Set,  2.  Scriber. 

a.  Rule  cr  blade.  3.    Layout  fluid  and  brush. 

b.  Square  head. 

c.  Center  head. 

d.  Bevel  protractor. 

1.  Obtain  from  your  instructor  a  piece  of  stock  with  at  least  one 
straight  edge  and  large  enough  to  draw  a  4*'  by  6'*  reccangle  on 
it.    Also  three  pieces  of  round  sleek  (different  diaineters  are 
needed).    When  you  have  this  material  and  the  tools  and  equipnent 
listed,  you  are  ready  to  get  to  v;ork. 

NOTE:     If  your  metal  is  such  that:  you  can^t  see  your  scribed  lines, 
t-ry  i's?nr;  the  Jayout  fluid  m  coJ?r  the  r.elal.    See  pages  62  and  63, 
Sections  99  £c  100,  2n  >letri]^T*r5  Trcr.nology  and  Practice, 

2.  Using  the  straight  side  as  a  guLac  and  also  as  one  of  the  side^, 
construct  a  4''  x  6"  rcctanglt',  us.:n^  the  combination  square  head. 
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IIARKING  PRACTICE  UQ-t^d): 

a«    Cn  the  straight  edge,  at  the  halfway  point  (either 
C"  or  3'*  depending  on  the  length  of  the  side)  scribe 
d  roint. 

b.    With  ycur  scuar-5  head  at  the  ludf-way  point  you 

;ust  -ado,  scribe  one  line  90""  from  the  edge  and 

tvo  lines  ^5^  fror.  this  90''  lii^e. 
c»    Using  the  bevel  protractor  head  and  blade  and 

the  same  halrvay  point,  scribe  lines  at  35*^,  25*^, 

and  20^  on  each  side  of  the  90"  line. 
3»    Using  the  center  head  and  the  three  pieces  of  round 
stock*  r.ark  the  center  of  one  end  on  each  piece. 
I:  ycu  have  trouble  doing  thit^  your  instructor  may 
v^nt  you  to  CO  the  other  encis. 

Nv"^v  show  your  vork  to  v-^ur  instructor  and  see  if  you 
.r.re  rc.:dy  to  go  on  to  your  next  raclcage.     By  the  way, 
hew  T«iny  of  your  friends  can  do  this 
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UNIT  I:    MEASURING  DEVICES 

TASK  PACKAGE  if 5:    HERMAPHRODITE  CALIPER 

PREREQUISITES;     UNIT  I,  TASK  PACKAGE  4 

RATIONALE: 

Still  learning  about  measuring  devices  I    Does  it  seem  to 
you  like  there  is  an  endless  number  of  tools  used  for  doing 
something  about  measuring?    You  are  right!    There  is  an" 
endless  number,  and  more  are  being  invented  all  the  time*  The 
one  that  you  will  learn  about  in  this  task  package  contains 
parts  of  two  tools.    One  of  these  tools,  the  divider,  you 
already  know  about,  and  the  other  one,  the  inside  caliper,  you 
will  get^to  know  in  a  later  task  package.    The  parts  of  these 
two  tools  joined  together  furm  a  tool  called  the  hermaphrodite 
caliper*    That's  some  name  for  a  tool.    If  you  look  the  word 
up  in  the  dictionary  one  of  its  meanings  is  "a  combination 
of  diverse  elements,**  and  that  is  what  the  hermaphrodite 
caliper  is* 

Is  the  hermaphrodite  caliper  ;i  ur^^'fiil  tool?    You  will  have 
the  answer  to  this  question  when  y^jis  li.nish  this  package.  So 
huiry  and  get  startctit 
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OBJECTIVE: 

j  Upon  completion  of  this  task  package  you  will  be  able  to  use 

j 

j  hermaphrodite  calipers  to  scribe  parallel  lines,  transfer 

j  measurements,  and  fi  A  the  center  of  round  stock.    A  standard 

i 

j  of  accuracy  of  +  l/32nd  of  an  inch  will  be  required. 


LEARNING  ACTIVITY: 

1.  One  type  of  hermaphrodite  caliper  is  shown  on  page  60,  figure 
7-16,  of  Technical  Metals^    Look  at  this  picture  and  also 
read  the  two  short  paragraphs  concerning  this  tool.    Now  look 
at  figure  7-17  on  the  same  p:if;e  and  see  this  caliper  in  use. 

a.    Wliat  is  the  machinist  doing?  

2.  Machine  Tool  Technology  on  page  5A  has  about  the  same  picture 
and  also  the  paragraphs  abou':  the  c..a,iper  are  almost  the 

bair.e  as  the  previous  one  so  you  don't  have  to  study  it   in  detail. 
Instead  turn  to  page  69  and  road  through  the  section  "Procedure 
for  Locating  Centers  with  the  Ilci:n.*phrodite  Caliper." 
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LEARNING  ACTIVITY  (cont'd); 

a.    Figure  3-77,  page  70  of  Machine  Tool  Technolo^  shows 
the  ends  of  three  pieces  of  round  stock.  'In  the  space 
below,  write  in  how  the  caliper  was  set  for  each  piece 
of  stock. 

(1)  Piece  A 

(2)  Piece  B 

(3)  Piece  C 

3.  View  the  sound-sJide  program  M-I-5. 

4.  Have  your  instructor  check  your  work,  and  if  all  is  well, 
go  on  to  the  Learning  Practice. 


LEARNING  PRACTICE: 


Tools  and  Equipment 

1.  Hermaphrodite  caliper 

2.  Layout  fluid  and  brush 


3.  Machinist's  scale 

4.  Scriber 


1.    Obtain,  from  your  insti-uctior ,  a  piece  of  flatstock  that  has  at 
least  one  good  straight  edge. 

a.    Scribe  a  line  parallel  to,  and  9/32nds  of  an  inch  from,  the 
straight  edge. 


M-I-5  If 

LEARNING  PRACTICE  (cont'd): 

b.    Add  three  more  parallel  lines,  each  9/32nd  of  an  inch  apart, 
NOTE:    Having  trouble  with  adding  or  multiplying  fractions? 
See  Mathematics  for  Vocations,  packages  2  and  3, 
2*    Now  find  the  center  of  the  end  of  a  piece  of  roundstock.  Ask 
your  instructor  for  this  stock  and  when  you  have  completed  this 
practice  show  him  all  of  your  work.    If  it  is  correct,  see  if 
it  is  time  for  you  to  try  the  next  package.    By  the  way,  have 
you  been  cleaning  your  tools  and  putting  them  away  at  the  end 
of  each  task  package?    Don't  forget;  you  can  usually  tell  a 
good  craftsman  by  the  condition  of  his  tools. 
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UNIT  I;    MEASURING  DEVICES 
TASK  PACKAGE  6;     SURFACE  GAGE 
PREREQUISITES;    UNIT  I,  TASK  PACKAGE  5 
RATIONALE; 

One  of  the  many  problems  you  may  cncountsr,  working  in  the 
machine  shop,  is  scribing  lines  on  a  vertical  surface.    There  are 
several  ways  to  overcome  this  problem  and  you  will  learn  one  in 
this  task  package.    The  tools  used  for  doing  this  job  are  much 
more  accurate  than  the  ones  you  have  used  up  to  now*    They  are 
also  tools  you  will  use  many  times  when  you  are  doing  layout  work* 

The  main  tool  in  this  task  package  is  the  surface  gage.  It 
doesn't  look  like  much  of  a  tool,  but  as  you  use  it  you  will  come 
to  respect  if  for  the  many  jobs  it  can  do.    Like  all  measuring 
tools,  the  surface  gage  is  not  a  toy  to  be  played  with.    Mistreat  it, 
and  it  soon  will  be  nothing  but  a  piece  of  junk.    Treat  it  well  and 
the  skills  you  will  learn  in  using  it  will  become  valuable  assets 
in  the  years  to  come.    These  assets  can  pay  off  in  a  short  time. 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
combination  square  head  and  blade,  surface  gage,  and  surface  plate 
to  measure  and  scribe  lines  on  a  vertical  surface.    A  tolerance  of 
-  l/32nd  of  an  inch  will  be  the  acceptable  standard  of  performance. 


LEARNING  ACTIVITY; 

1.  View  slide-sound  program  #M-I-6. 

2.  The  surface  gage  is  normally  used  with  a  surface  plate.  The 
surface  plate  is  a  rather  simple  looking  tool,  but  don't  be  fooled 

by  its  looks;  a  surface  plate  is  a  highly  preclsioned  piece  of  equipment. 
In  Machine  Shop  Operations  and  Setups,  pages  74  and  75,  the 
surface  plate  is  discussed.    Read  this  information  and  observe 
figure  37  on  i>Ci[;e  74.     In  yov.r  nachine  shop  you  have  both 
the  cast  iron  and  black  granite  plates. 

a.    Kliat  is  the  serious  liradt-ation  of  the  cast  iron  plate?  


b.    Granite  platos  are  replacing  cast  iron  plates  for  two  reasons. 
What  are  these  rea.son^J? 


LEARNING  ACTIVITY  (cont'd): 

3.  Angle  places  are  used  along  with  the  surface  plate.    Page  83  of 
the  same  reference  tells  about  these  angle  plates,  and  figures  51 
and  52  show  the  angle  plates  and  the  ways  in  which  they  are  used, 
a.    The  angle  plate  is  usually  formed  in  the  shape  of  a  _____ 

angle  and  this  angle  has  degrees. 

4.  The  surface  gage  is  normally  used  with  the  surface  plate  and 
sometimes  with  angle  plates •    The  surface  gage  parts  can  be 
learned  in  a  few  minutes,  but  it  takes  time  and  skill  to 
learn  to  use  the  surface  gage  to  an  accuracy  of  -  l/32nd  of 
an  inch.    You  will  begin  to  develop  this  skill  in  this  task 
package.    To  learn  about  the  surface  gage  read  section  89, 
pages  57  and  58,  in  Metalwork  Technology  and  Practice.  Also 
read  the  section  entitled  Surface  Cage  in  Machine  Shop  Operations 
and  Setups >  pages  83  and  84 •    On  page  83  of  this  same  reference 
there  is  a  picture,  figure  53,  snov/ing  three  tools.    Fill  in  the 
names  of  these  tools  in  the  spaces  below. 

a*  



c.  

5.  There  are  other  uses  for  the  surface  plate.    These  you  will  learn 
cis  you  continue  your  work  in  ihe  nachlne  sliop.    Y>y  watching  other 
people  u£^e  this  and  other  tools,  you  will  gain  new  skills  and 
I'nowlcdge*    Another  way  to  increaf^c  your  knov;iedge  is  to  start  a 
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LEARNING  ACTIVITY  (cont'd) : 

small  library  of  your  own.    Reference  materials  are  availsbl?^ 
at  a  small  cost  and  some  are  even  free,     These  task  racka^e^ 
can  serve  as  the  beginning  of  your  library. 
6.    Have  your  instructor  check  your  vork.    Ycu  alsc  can  35V 

him  about  materials  for  your  library.     If  you  have  cotzirletec 
year  learning  activity  go  to  the  n:achir.e  shop  and  stari  tze 
learning  practice. 

LEARNING  PRACTICE; 

Tools  and  Equipment 

1.  Surface  Gage  Conbinaticn  sci^are  head 

2.  Surface  Plate  and  blade 

3*    Angle  Plate  3,    Layout  fluid 

6.  Clanrs 

1.  From  your  instructor,  obtair-  a  ricce  of  flat  zieCal  c"  x 
Color  it  with  layout  fluid  and  cl^rp  it  to  the  anxle  rlat€?. 
See  figure  52,  page  82,  Machiro  Sho-  Operations  and  Setu-s. 

2.  Place  the  angle  plate  on  the  surfrce  nlate*    >!ake  sure  z\z 
surface  plate  and  the  bettor  of  t'ne  an^^le  nlate  ar-^  clean* 

3.  Making  sure  the  bottor.  of  the  c?UTr\ije  ga^-^a  is  clecn,  rla:^  it 
on  the  surface  plate, 

4.  With  the  scrl'^-rng  point  of  C  j  -.e  .-^-e  scr-.bc  i-^r: 
across  the  ^/orkv'lec^  ^lo'^ivA  t'^:       ,  '  ?  c:  i:.    Y:u  .  c 

to  measure  this.    Just  rake  a  ~v  -uess. 
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LEARNING  PPACTICE  (cor.t'd ^ 


5,  >lake  4  parallel  lir.^^s  j.i 
(You  now  have  rive 

6.  Reset  your  scriber 
fine  adjustr.ea:  scrcv  to  .aliv: 
combination  squvire  a:;c 
Machine  Shov  Qjeraticr.s  >~ 


an  inch.    Place  che  r.easur^iv-: 

?•    Draw  four  lines^  belcv  vcur  :\: 
line  is  to  be  5/3::nc  of  an 
You  have  now  learnec  to  re  a.-. : 
a  surface  ga^e.    A?  y^^u  vcr^  j 
learn  nore  about  tbis  verj?,-. 
Have  your  instructor  cb^ck 
clean  anJ  replj.ce  your  tcol-*. 
You've  cone  this  far,  /harLi^^^ 
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UNIT  I;    MEASURING  DEVICES 
TASK  PACKAGE  #7;  MICROMETER 
PREREQUISITE;    UNIT  I,  TASK  PACKAGE  6 
RATIONALE? 

At  last  you  h£ve  arriv.  i  at  the  point  where  you  will  learn 
to  do  precision  measuring.    This  is  the  area  of  measurement  tliat 
you,  as  a  machinist,  will  be  working  in  most  of  the  time. 
This  is  where  you  leave  the  larger  fractions  of  an  inch  and  start 
working  with  thousandths  of  an  inch.    When  you  make  a  fraction 
out  of  one- thousandth  of  an  inch  It  looks  like  this:  1/1000. 
That's  dividing  an  inch  into  a  thousandth,  a  part  so  small  you 
can  hardly  see  it.    If  this  seems  small,  remember  that  the  inch  can 
be  divided  into  even  much    smaller  parts,  but  this  type  of  measuring 
vill  be  scvcd  until  some  liter  day  v;hcn  you  have  more  experience 
in  the  machine  shop. 

The  tool  you  will  be  using  to  make  these  pr^cisioa  measurements 
is  called  the  micrDmeter  caliper  and  dates  back  to  1851,  when  a 
man  named  Joseph  R.  Broun  invented  an  instrument  that  could  measure 
onG--thousandth  of  an  inch.    Ltitct"  iDprovcments  on  this  instrument 
gave  birth  to  the  microneter  caliper*    Now  a  liLtle  over  a  hundred 
years  later  you  arc  about  to  ler.rn  about  thir^  precision  measuring 
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M-I-7 

RATIONALE  (cont'd): 

tool.    And  you  can  decide  how  well  you  enjoy  pracisicn  wcric. 
It  won't  be  easy,  but  you  can  do  it! 

OBJECTIVE: 

j  -^'^  ■ —  

I    Upon  completion  of  this  task  package  ycu  viil  be  able  tc  ui^e  sr. 
outside  micrometer  caliper  to  measure  the  cisT.eter  of  3  rcni.  ch^ 
thickness  of  sheet  metal,  and  the  len-^th  of  stock  vlthia  t^e 
capacity  of  the  instrument,    A  standard  of  accuracy  cf  r  .CCl  cf 
an  inch  will  be  required. 


LEARNING  ACTIVITY; 

1*    View  the  slide-sound  proi^rans  -^M-l-r  and  >f-rr-13, 

2.  You  will  need  a  new  nathe:n.:ci-s  skill  for  chis  tssk  t^cka^e. 
If  you  have  trouble  with  dcci-ials  you  will  vane  to  reviev 
HathcT'gtics  for  Vocations «  pnckr.fcs  6  and         Ycu  suiv  v.int 
to  try  the  pretest  in  thsox;  r-ijkr:,-::?  to  sea  hcv  ^h.^rr  v.-^ur 
tnath  skills  are. 

3,  Ihore  Is  aciplc  rcadlu-  r:.;;.ci:.il       ^  -j-  r--''----rc-^  v....... 

tha  subject  of  the  nicrc-s^^r  caV.r.r  cr  ""ikes"    cs  :"-cv  .ire 
couunonly  called.     In  this  t '.s'-,  r:-,-kT:Q  sj-o  of  chi? 
will  b3  listed,  but  t;;e  nai:-.  : ctcr ..-'cs  vill  be  i::  ' 
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LEARNING  ACTIVITY  (cont'd); 

Operations  a-  d  Setups,  pages  18  through  28  up  to  the  section 
entitled  Inside  Micrometer  Caliper,     Included  In  this  reading 
activity  on  page  21  is  a  section  on  Metric  Measure.    This  Is 
Included  row  just  for  your  information.    In  a  few  years  it  Is 
very  possible  that  we  will  all  have  to  learn  this  system  of 
nieasurement.  Hut  in  the  neantir.e  let's  stick  to  the  U.  S. 
decin:3l  system  and  use  it, 

4.  If  you  feel  after  L.-ading  the  above  pages,  that  some  Information 
is  not  clear,  take  a  look  at  these  additional  reference  materials; 

^*    Hachine  Tool  Technology .  Units  7  and  8,  pages  61  to  67. 
^*    >-etalwork  Technoloj^v  and  Practice.    Units  9  and  10,  pages 
73  to  83. 

c.    Technical  Me^o^,  Section  12,  pages  315  to  319. 

5.  Opposite  page  22  in  M^chijic^^b^j)  Operate       and  Setups  is  a 
£3rles  of  pngcs  lettered  A  through  F,    Study  these  pages  along 
vith  the  tert,  and  ansT.Tr  the  following  questions: 

Pr.jc  A.     (1)     ihe  spincllo  sere;:  h-.s   threads  per 

inch.     (See  pngc  23) 
(2)    Is  the  rrirJLc  scrcu  labeled  on  page  A? 
NOTE:     Scr.e  micrometers  do  not  bnvc  a  rntchet  ascenbly  on  then, 

Par,e  B.     (1)    The:  flrr^t  tv  ^  rrn'!i--s  of  the  micronetcr  ere 
taken  fron  the 
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LEARNING  ACTIVITY  (cont'd); 

(2)  The  last  reading  in  taken  from  the   

(3)  The  spindle  moves  with  each 

complete  turn. 

(a)  Tv;enty-five  hundredths  of  an  inch. 

(b)  Twenty-five  tenths  of  an  Inch. 

(c)  Twenty-five  thousandths  of  an  inch. 

(d)  Twenty-five  ten  thousandths  of  an  inch. 
Page  C.  (1)  The  mark  on  the  thi^ible  that  is  aligned  with 

the  mark  on  the  barrel  is  read  as   

of  an  inch. 

Page  D.  (1)  The  reading  on  the  micrometer  Is  for  five 

ten-thousandths  of  an  inch,  but  this  is  not 

a  precision  r  oasurenient.    To  make  a  precision 

i.cr/ju-.'_:.cnt:  cf  thi:>  small  an  increment,  a  vernier 

jjcale  is  uced.    An  example  of  this  scale  may 

^'O  sjGcn  In  figure  19,  page  26. 

Pages  E.  (l)':hGse  tvo  pares  uiii  give  you  soL-.e  help  in 
and  F. 

reading  the  nicroneccr.    Try  cover ing  the  numbers 
at  the  bnrtcT  of  Lhci  page  and  read  the  drawings. 
V:  yoi-  hrve  trouble  i;ith  this  exercise  keep 
x;orVing  at  it.     It  ir  very  important  that  you  learn 
to  read  the  rn icronoLcr  • 
6.    Figurerj  1,  2,  3,  and  4  in  thU^  taok  package  arc  pictures  ci 
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LL\RKING  ACriVITY  (cont^d): 

!=lcre7:eters.    Figures  3  nnd  4  shew  micrometers  with  a  vernier 
scale.    Do  not  try  to  read  the  vernier  scale;  instead  read  the 
regular  scales  and  write  down  the  answers  in  the  blanks  below. 

'*'S-e    figure  2.    figure  3.   figure  4.^ 

,  .    lisve  ycur  instructor  check  your  work  and  if  it  is  correct 
start  your  Learning  Practice, 


levels  6  Kquipnient 

1*    0-1**  Micror:eter  caliper         2.    Paper  and  pencil 
Obtain  frcr,  ycur  instructor: 

a.  Three  pieces  of  round  stock  of  different  diameters,  but  less 
than  1*'  in  diar.eter, 

b.  Three  pieces  of  sheet  r.ictnl  of  different  thicknesses. 

'  '^-'^  r:wCC3  cf  stock  c:  different  lengths,  but  less  than 

1  '  inch  in  len^^th. 
)'^zs'iTQ  -nd  r-ccrd  the  niicrcti^ctcr  readings  in  the  blanks  below: 
Rcr.  Tiiceter  Metal  Thickness  Rod  Length 

^-  a.  a. 

b. 

^-  ^-  c. 

.y^r  yc-ji*  cu-;:^  ,  v -cricncc  pick  out  other  objects  nnd  r.canuro 
t^'-:-.  t  try      retell,  ihiu  sheet  of  paper,  tjx..  ..  coir^;. 
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LEfVRNING  PRACTICE  (cont'd): 

or  other  objects.    Show  your  friendfj  how  you  can  measure  to 

a  thousandth  of  an  Incl'-i. 
4.    Now  show  your  Instn.ctor  how  well  you  can  use  the  micrometer 

caliper.    By  the  way,  c.-m  you  spell  it? 
This  has  been  a  hard  task  package,  but:  when  you  have  completed  it 
you  have  earned  the  right  to  be  proud  of  your  competency.    Keep  at 
it;  you're  doing  a  good  job! 
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UNIT  1:    MilASURILG  DhVlCi  H^ 

TASK  i\'\CKAC-E  7x\:     Pl.TRIC  MICROMETER 

PREREQUISITKS;    UNIT  I,  TASK  PACKi\GES  6  AND  7 

RATIONALE; 

Since  there  is  sc  much  importance  placed  on  precision  measur- 
ill;;  in  the     •.■  iur.c"  'r-cies,  it  would  be  to  your  advantage  to  become 
familiar  with  the  netric  system.    With  practically  all  of  the  non- 
Enj;]ish-speaking  ccuntrios  using  the  metric  measuring  system,  it  is 
important  to  die  i\merican  producers  to  eventually  use  this  system. 
Legally,  the  metric  system  is  the  only  system  of  measurement  set 
down  as  c\cceptable  by  the  Federal  Government. 

Today,  the  .v.oLric  i^y^tcm  is  used  extensively  in  aero-space 
-  ^IrV.?'  ra-iutacj'  :;vrj  :n?aufacturing,  and  other  areas  of  manu- 

'/  'wr'na.     In  :\      .       >  m  years,  the  entire  industrial  might  of 
A'^^.erica  will  be  rrnvL^-t^d  to  this  system. 

This.  1'.  jv  !     t.f       r  opportunity  for  you  to  learn  and  grow  with 
ihlcv  a^e  of  evtr-m  . n^'inj  i;K)dcLn  mechanical  technology. 


OBJECTIVE: 


Upon  completion  of  this  tasK  package  you  will  he  able  to  use  an 
outside  metric  micrometer  to  measure  the  diameter  of  a  piece  of 
round  bar  stock,  the  thickness  of  a  piece  of  sheet  metal  and  the 
length  of  stock  within  the  capacity  of  the  instrument.  Acceptable 
accuracy  will  be  held  to  within  two  decimal  places. 


LEARNING  ACTIVITY; 

1-    Read  on  pages  34  and  35  in  Machine  Shop  Operations  and  Setups 

the  paragraphs  entitled  The  Metric  Micrometer  and  Reading  the 

Metric  Micrometer. 
2.    To  better  understand  the  metric  micrometer,  it  would  be  to  your 

advantage  to  road  chapter  3,  called  Systems  of  Measurement  in 

j\.nciaiiu^r  t.a3s  o f  u.uv-nsional  Metrology ^ 
3-     View  sourd-slJde  program  M-I-7A, 

^.  page       oi"  rundpinpntals  of  Dimensional  Metrology,  answer 

questions : 
1. 

3. 

4. 

7. 
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LEARNING  ACTIVITY  (cont'd) 
9. 


11. 


15. 


4.    Answer  discussion  topic  4. 
4. 


5.    In  your  o\m  word.s  write  the  meaning  of  Abbe's  Law. 
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LEARNING  PRACTICE: 


2.    Paper  and  pencil 


Tools  &  EquLpii^cnt 
1.    Metric  raicrometer 
1.    Obtain  from  your  instructor: 

A.    Three  pieces  of  round  stock  of  different  diameters,  but 


B.  Three  picrc^s^  of  sb.eet  metal  of  different  thicknesses, 

C.  Three  piect s  of  stock  of  different  lengths,  but  less  than 
1"  long. 

Measure  and  record  the  micrometer  readings  in  the  blanks  below: 


Rod  Diameter 

A. 

B. 

C. 

•Vr  or/rtc^'  i^'     '  .  ; 

You  Lii    1 1  I  r y      p  i ^  c 

Dcrao!u;l  r.'it'-'  t:     -i-i:  \ 


Metal  Thickness 
A. 

C. 


Rod  Length 

A. 

B. 

C. 


r:  out:  other  objects  and  measure  them* 
if  paper,  some  coins,  or  various  sizes 


-.1/  li  ^Lruclor  your  ability  to  measure  objects  with 
.1  me'iric  ^.ic\'    •  il*-.     lo  have  a  better  understanding  of  the  methods 
oC  mcM",urin^;,   i  id  \;hat  y    involved,  it  will  be  to  your  advantage  to 
read  cliapterL'  1,  ly  3,  aiu.  4  in  Fundnmcntals  of  DircnsionaJ 


MGtrolo^;y  > 
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UNIT  I;    MEASURING  Dr:viCES 

TASK  PACKAGE  -^^8:     INSIDE  AND  OUTSIDE  CALIPERS  ^ 
PREREQUISITES;     UNIT  I,  TASK  PACKAGE  7 
RATIONALE; 

In  the  last  task  package  you  used  the  micrometer  for  the 
primary  measuring  tool.  In  this  package  you  will  use  two  other 
tools,  inside  and  outside  calipers,  to  take  the  measurement  and 
then  use  the  micrometer  to  read  the  measurement  you  have  taken. 
Remerabei:  what  you  have  learned  about  the  micrometer  and,  if  you 
are  a  bit  "fuzzy"  on  it,  go  back  and  review  the  last  package. 

You  will  see  as  you  progress  through  the  Learning  Activity 
that  the  caliper  increases  the  number  of  measuring  jobs  that  the 
nicroneter  can  do.    You  might  almost  say  that  calipers  are  ex- 
t  till <^  I'j'.i , .  of  ii\e  r  '      ^'  '.'^^ I e :  . 

Ar:.In,  a'3  .ill  the  tools  you  learn  to  use  successfully, 

t>.(?  ^'lii^er  i"*  rer;5C  your  chances  of  becoming  a  good  crafts- 

npn,  ;\v.d  tlicro  nny  l.^  no  ;;r<  atcr  title  than  that  of  a  good 
craftriman.    The  i/i;iPed  craitrmnu  is  respected  by  all  men!     Do  you, 
-'ourneif ,  have  the  ^  *  ^tlc       tJ'.veJop  fine  craft  skills? 
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OBJECTIVE: 


Lpoii  compiiiCiou  ihis  task  LVi.k.:ge  you  vili  be  abl^  'o  us^ 

inside  and  o;iisiuo  opLi;.j  caiipurs  and  r/.icrcrr.eters  Co  zi-dsare' 

tubing  dian-H'?rs.  ^'t./:iard  oi  accuracy  of  ir.cr. 
w'ill  be  rewiij-red. 


LE^VRNIMG  ACTLVriV 


View  sound-sl.u^  vv^  j^t.iiz  M-L-c. 

The  sound-siide  ri''\'rairL  should  ha^e  givar.  >ou  so".o  lUca?  arou: 
how  calipers  .^fv  usod.    No^^;  do  scic  Icokir.g  ar.d  r£\\o:.r.c  in 
your  reference  rator-ioL,  ar.u  r.iu/L^e  you  v::ll  :ir.d  £\or:  rcr^ 
ways  these  tools  caa  'j^^  usee.     Iv:  Macc^me  T^vl  Tej  '^.logv, 
page  54,  fi^^re  J-13,  a  solLOtior.  o:  o^ali^crs  i:?  ^  .^^-^v:.  Tbe^€ 
ifi.  Oil          >  a,-^^do  j^ilirer:?,  but  tbey  arc  "^z  all 

■:in.n-  ^alJ-  ,  \  >  \..rc  for  chorO  at  C  aai  F  ar^  :  irr  join: 
_  a  1  i :  o r .  *     ' '  :  i ^.b out  t o s e  tools  is  ^  j  -  t  r ^ a  ir. 

tail   7  V     t;  .  .  -     .     /  ....  tao  iniorna:  lo:^  on  ro;:  and 

then  read  tlK  o_i,      >   \j  to  Procedure  for  Settiu;:  t/.e 
Herrtaphr'^uli-.       .  iror, 

a.    V;rite  tao      .   ,',.1.:^      a  tne  traces  b^,jw: 
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Oil  zr.^ 
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'■ou  fii-d  ther  M  youi-  reference  u.aturial?) 

•Measure  the  ip.,ido  .kuI  outside  dia.atcrs  of  the  tubing  and  list 

the  me.isurcnent.:  bclcw:     Re,-cnber  -    om  ,     ■  . 

Ac.cnDcr  -  .001  of  an  incn  for  accuracy! 

^"^'^  1  lube  2  Tubo,  3 

^^"■•^'^  ^-^^  (a)  (a) 

-■^--■^■^^  (b)  (I,) 

'  '  '         -^^^'^^'n  and  transferring;  taese  measurcnent.s 

'  ■"       ''''  ■^■"^^  caliper  to  r..icror,cter,  is  not  an 

.s.-:..  .^^^  develop  a  sense  of  toudi,  ,ana  thin 

le  able  to  do  it  when  you  have  had  more 


::e  area , 


^^^^^  ^  '^r  :.n/  v.rll  ^ou  can  use  the  calipers  and 

^  >  ^  -  i.,,^res  cd  uiVA  your  skill  ne  will 
^r.i  vnu  Ir^  u^Min:  -on  do  Uie  next  tank  packa-e. 
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UNIT  I:  l^IEASUKING  DliVICES 

TASK  FACKAGI-  I! 9:    THE  TiiLI-SCOFING  GAGE 

PREREQUISITE:    UNIT  I,  TASK  PAC:<.\GE  ??8 

RATIONALE; 

You  ;.uy  u^t  '.  ave  been  satisfied  with  the  results  of  "cisurir-c 
iu^lda  diwt-u;:erj  inch  ihe  caliper  and  ricroctcter  in  :\s  is?:  t:5<< 
package.     If  not,  then  the  telcbccninf;  gage  should  raV.e  life  ^  bi: 
better  for  you  aud  increase  /cur  ability  to  r.easure  ::>3  inside 
diameter  of  workricices. 

After  worUlnr.  wit.^  trie  tt  le^ccrlv.^:  ?sg^*         vill  notice  an 
increase  in  tl:e  accuracv  nnd  the  ease  uith  vhi.:h  you  -an  :ne>55ure 
inside  diamcterr^.    This,  of  course,  will  incrcj.se  t'-'e  ^need  ,\nd 
efficiencv  of  your  job  and  produce  a  rcre  era: tszian-li <e  7r."duct. 
Keep  striving  for  craf ts-r.ansh.ii^;  it  will  earn  you  bi<  dividends 
later! 

— -        -  ^  -    --  — 

Upon  co:>,plction  ol  this  tu^^V  y:'.zkcV,\e  vou  vill  le  able  tc  u<c 
telcycopiiH:  ^'aj:o:j  ,:rd  "ilcrcr.  o U^rs  to  nea:?ure  inside  v  i..r':e:cr<.^ 
A  standard  of  acjuracv  c:  -  ,0)1  of  an  inch  will  be  :e::u-rec. 
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.f.n.  Ml  \our  rcicrcnct  iiMtoricils: 

'I  :  > ^:k:  Scl  iips  ,  pa^:es  2 34  and  2 35  , 
.'..c^^    look  dl  ligure  85  ou  page  235. 

' ''Ixj^ilJi*  P^,^^  450,  section  1155, 


?  V'-y^  -^'^^  >  ^^^^  bL'Ccloii  cnt.il led 
,  Li^^L-  :.  i^;ures  3-35  ,and  3-36. 

.  -  V   i<         .  in  L  to  y  u  u  r  Learn  jn>;  Tract  ice* 

3.    Voncil  or  pen 

:    tul^:.;;  fron  yjur  instructor  in  different 
'ho  srMllestl  inside  diameter  is  large 
:   lolrsccping  z^^^  ^^'^^^ 

,  '  .^n  r\.y  va:it  to  use  the  pieces  of  tubing 
—  '  ^^-d  Ti     t  ]  ce  in  the  last  task 
'10  i  \c  re. id  ini;s  • 


i..w\r:;i.;g  tkac.i  k  i.  (  mi  \;) 

1,     Measuic  ihe  iP.-;i;U'     L,:i:ieter,s  ,of  tliu  tubiiu;  and  ixt  oru  these 
L'oauiii^.^'  b^-iuv, .     Voii  b'luuld  be  accurals  to  -t-  ,001  of  an  iaciu 
a  •  b ,  c  • 

I^Oi'L;     Ml  .:.siircu;c;iLS^  oLliur  I  nan  irtSide  Ciar:ctcrs'  can  be  n^ade  with  tV.e 
te u'soopir.;'    .i>,e.     Find  soiv.e  objects  around  the  machine  sb.op 
and  r  o^.surL  Liteia, 

1  b. IS  h as  b u c:i  a    p •  u" t  L s k  p a c k a e ,  b ii i  it  does  not  r..e an  that 
loa^nin:;  Lo  u.sl  h^o  Lole:,oCj^:n j  ^,age  is  not  ir.portant.     This  tcol 
ircreases  yciur  ah  i  1  i  ly  Lo  measure  inOi'e  accurately.     You  have 
ieanied  another  skill  diid  one  th,it  _,ou  can  make  pay  of:,  with 
soi.ie  practice. 

L'^ee  your  iusLnu'^ur  and  ^tt^-w  hii::  what  vou  have  learned;  if  you're 
bv^a  ha;v)y,  ;i;c;.  v.  <  the  next  task  package. 
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TASK  FACRAGE  V  10;    DEPTH  MICROMETER 

?r:.;.;vis:tk:?;   ir.ii  i,  task  pacio^ge  t?  9 
xA:i;^:.\LEf 

You  v^.ZiV  V:c\:  to  use  precision  ricasuring  tools  to  measure 
ir.i=ide  snu  cutsiJe  dia-Qtcrs.  lengths,  and  thicknesccG.    In  this 
task  package  yeu  \';.ll  Icara  to  Treasure  the  depths  of  holes  and 
grooves.    Coubininf.  thei^c  r.easuting  skills  still  does  not  give 
y^tj  t'-e  complete  r3n>:o  cf  n^easuring  skills  that  you  will  need  to 
rerfcr-  efficicntlv  in  the  inachinc  shop,  but  don^t  got  impatient; 
vith  the  co-:plction  oi  this  and  a  few  more  task  packages  you  will 
soon  be  rendy  to  tun  a  nunher  of  the  machines  in  the  shop* 

r:;e  dcrth  ricrcr.eter  will  allow  you  to  ireasure  the  depths 
in  z  ;.orkpiccc  to  I/lOOCth  of  nn  inch.    This  skill  will  allow  you 
to  CO  ruch  r:rc  r.ccL^ratc  uork  and  make  you  a  tnore  precise 
err.:  :g.  .v.-,    .,^cp  -^vrc^icirc  nnd,  when  you  become  a  skilled 
c\z:tS7:^^,Ti^  you  will  be  t' c  envy  of  your  peers. 
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OBJ  tiiVK: 


Ufcn  completion  of  Lhir>  Lauk  j  nckape  you  will  be  able  to  use  a 
J  u  t'Lh  mlcronioter  to  rnejciure  open  and  blind  holes,  grooves,  and 
'    ii-.OuJ.    A  lilauUaru  of  accuracy  of  +  ,001  of  an  inch  will  be 


1.  Vicv;  jjound-ii^,idJ 

2.  Reading  assi[;nricnts  Ivjr         deptli  i.iicrometer  will  be  found  In 

tha  foilowinr,  •.cfeieucc  v^Micey: 

^*  '      '  *' '^-^*P''^»  pap.cs  31  and  32. 

b,    M^?talv^ori'  *  'i  Pra^  ■  Jcc^  p^fjCS  75  and  79. 

lhi.'5  is  re  view  rcadiiu^,  but  it  will  probably  be  nore 

r.canlnrfui  not/. 

3.  Notice  that  ti;e  ijca3c  on  tiiC  bariol  of  the  depth  inicroructer  is 
opposite  the  ncalc  on  the  Tnlcronictcr  caliper.     If  vuu  think 
rbor':  1/:,  vc'j  c^n  'Ci-  '^iiv  ui^ls  i^.  true.    Don't  let  it  trouble  you; 
the  depth  nicT  c '.-^L^i  i     j*;;  rcjd  Just  like  other  nlcroiueters* 

If  you  can  reau  one  tnlc:'  i*,  ler,  you  can  read  thei.i  ail. 
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M-I-10 

LEARNING  ACTIVITY   ^-untM)  : 

4.  One  more  itc.i  of  infoiTnatlon:  don't  forget  to  add  the  length  of 
the  measmrini:  rod  when  you  use  the  depth  microoietcr . 

5.  Since  tliore  ±r,  very  little  new  material  in  this  task  package 
there  will  be  no  vnriLten  Learninp,  Activity^  Instead,  go  on  to 

LE:\RNiMa  r::Acricr;: 


Loo  J..;  0: 


1»     Depth  Microneter 

2,  Pencil 

3.  SurfacL^  Plate 

1.  Fron  your  iniJlructor,  obtain  a  block  of  metal  with  five  blind 
holes  and  ar.  open  hole  drilled  into  it. 

2.  Measure  the  depth  of  the  blind  holes  and  mark  the  iiieasuremen*:s 
down  in  the  blanks  below; 

a.  h*  c.  _  d*    e.   

3.  Clean  Cho  botloni  of  the  block  and  place  it  on  the  surface  plate. 
lIcaGii^e  the  distance  from  Che  top  of  the  block  to  the  surface 
plate.    You  have  jti;5t  i.ieasured  the  thickness  of  this  block. 

How  thick  is  the  block- 
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M-1-10  4 

LEARNING  PHACTTCK  (cont'd): 

4.  Now  oblain  a  block  with  three  grooves  in  it  from  your  instructor. 
Mcauurc  the  depth  of  these  j^rooves  at  each  end  of  the  block. 

Do  these  grooves  vary  in  depth?    V/hat  io  tiie  depth  of 

each  groove? 

a.  b.  c.   

5.  Check  your  aiu-wer^  with  your  instructor.    If  they  are  right, 
caret uiiy  clean  and  put  away  your  tools.    You  have  completed 
this  task  package  success! ally .    Congratulations!    You  are  doing 
a  good  job. 
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UNIT  I;    MEASURING  DEVICES 

TASK  rAClCi\GE  VERNIER  GAGES 

PRERKQUISIinS;     UNIT  I,  TASK  PACK:^GE  10 

RATI0:IALE: 

Another  in  the  Zong  list  of  useful  measuring  tools  is  the 
veriKlcr  or  [^i^v^^s.    There  are  several  different  gages,  but 

the  ulcG  thiu3  about  thcui  is  that  once  you  have  learned 
to  utic  one  type  of  gage  the  others  are  about  the  same  -  as  far 
as  leading  thcni^  th;;.t  is. 

It  is  the  rcu'iiii;  of  the  vernier  scale  that  is  the  difficult 
skill  to  learn,  but  don't  become  uneasy  about  it;  you  have  already 
Icdvi-^  rnny  ^ILil.u^lt  l;js'-.3.    Once  you  learn  and  understand  the 
v^.»i.      c^alz,  ycu  vlll  never  forget  it. 

L\:    t-**  i-^  lo  gel;  started  on  learning  the  vernier  scale. 
y     ■         ^    ui:Vt-:tn-d  ulvit  you  are  doing;  keep  plugging  away 
at  it,    Rcr;c  ibor  the  end  i:  only  a  few  pages  away! 
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OBJECTIVE; 

Upon  completion  of  this  task  package  you  will  be  able  to  use 
vernier  ^ages  to  ineasurc  heights,  lengths,  widths,  and  inside  and 
outside  diametcrt>  of  stock.    A  standard  of  accuracy  of  -f  .001  of 

an  inch  uLli  bo  i^v^uircd. 


LCARMING  ACTXVJ"^^: 

1.  View  slide-sound  program  H-'I^-ll. 

2,  Lcaniing  to  ic.iJ  the  vernier  scale  will  be  the  hardest  part  of 
ihis  Uink  prcUi^je.    Using  the  various  gages  will  just  be  repeating 
i;hat  you  al.  cr:dy  l:no*.7*    This  being  so,  we  will  concentrate  on  the 
vernier  nea''^         Ivrj  to  read  it. 

3,  ':\'rivt  your  "  rlih  lha  reference  book  Machine  Tool  Technology, 
i  nit  11,             ,:7  .lo  81,    Do  not,  at  this  point,  read  about  the 
Univcirr-  :     ,^  Frol^  :ctor. 

4.  Nc:;t  r:.v.J  'IL-  /cr^.l.  .  Caliper,  page  35,  in  Machine  Shop 

:  *  '       ALc;o  read  the  remainder  of  page  35  and 

■pa^t.v  J)      ^  Llr.  ^   l!)e  picture  and  illustralionG  very 

careful  J  y  ii:  l'/cj-  iCtHjx:\;  arjaignments ,    Notice  on  page  38 
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M-I-ii 

I.KAP.NING  AClfVlTV       nit\'>)  : 

there  Are  lour  eXcuapLes  of  reading  the  vernier  scale. 
Sludv  these  ciieiuliv. 


LKARNING  PiUVCi'iCi:: 


Tool  >  ai\l\  ]']  [  'P'.iieiit 

1  •     Ve  ru  i  C'  r  1:  c  i  y ,  u  t  ?  a  ^;  e 

2  ,     \i  r:^     V    A  1 }  \^cr 


3.  Pencil  or  pen 
A.     Surface  plate 


Obtain  the.  U'J 


a,     lii^ec  Uha: 


u  •     i  ar*jc  r  < 


ana  u'iU! 


v'^n^;  Iron  your  instructor: 
o:   iiLecL  -  different  heights 
uf  I  lai  stock  -  different  lengths 


;r  tubing  -  different  lengths  and 


:a  a.nd  record  the  n;oasure;,.ents ; 
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M-I-11 


LEAUMING  I'K.U,r ICE'  (cont'd) 


L  n^th  (1)  (2J  (3) 

Width  (1)  (2)  (3) 


c.  lubinR 


Im.j  idc 

l)..a-.'otcr        (1)  (2)  (3) 


'UL^'.;..Lcr        (.1)  (2)  (3) 

I  •  oth  (1)  (2)  (3) 

Vihon  yoa  have  advanced  in  your  package  this  far  you  should  have  a 
good  idea  of  hou  lo  use  the  vernier  scale •    You  might  want  to  go 
back  and  i.hcck  yuui*  inoaiiurements  again  just  to  be  sure  you  under- 
stand all  liio  ualerial  you  have  covered.    When  you  arc  sure  of 
;  •  .--i:      Ik  '  '-juv  instructor  check  your  work« 

hr  d  task  package.    You  deserve  congratulations 
i'or  t'cl\';  A  r,:od  job.    Cut  don't  stop  now!    Dig  in  and  get  another 
cask  r  ^ck"'^-/?. 


67 


UNIT  I:    MTASURING  DlVICKS 

T.vSK  PACKACK  LIH;     MllTRIC  VERNIER  CAi-IPERS 

rRERLQl'ISITlS:     UNIT  I,  TASK  PACK.\GE  10  * 

RATIONALE; 

Now  Lh.tt  ycu  have  been  successful  in  learning  : 
use  a  vernier  caiiv<jr  calibrated  in  English  measurciz^e 
v/ill  find  ihe  transition  la  reading  a  netric  caliper 
similar.  The  use  of  the  rietric  syster.  is  exrrer.ely  ■ 
us  today,  and  in  t:^e  near  future  practically  every  in 
Ame r ica  wi  Li  be  ivj  i: v ;  I •  i  i s  s ys  t c": . 

Presently,  AniericM  is  one  of  five  niajor  nacicns 
world  maiket  not  usin^;  tlie  n:etric  syston:.  Even  thoiu 
syJLCi;  v>  the  only  legal  (that  is  passed  by  ccngressi 
syst  c;  '.V  ':r  w(n..'iry,  so">^h^^iv  xt  has  never  beer'  enic 
sa-1  fpsuli  ot  Ihi.^'  ^moss  error  is*  ^oing  tc^  c\^s:  our 
bii:  ion.^  .^f  dolla;'^;, 

Ai^ain,  liere  ir^  an  u:  rcrtunity  f.^r  ycu  to  learn 
the  s--^--   LuO'.iSLiL-  L  ir-nsicioi:  racin.:  cs . 


3 .     Ans wc r  di<c vi.> s  1  on  topic  qu e s L ions  1  and  2 , 


 ^^^^>t:al6  of  UiiT^cncional  Metruluj:y ,  the 

"''.^rnicr  Caliper  and  Abbe's  Law.  Explain  Abbe's 
\'  o  I  d  , 
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1;     M;:ASURINC:  DEVICES 
\  


f^:X  FACKAi:--:;  12:  DIAL  It^DICATOR  AND  GAGE  BLOCKS 
lTJU?\rXSnii:>:    UNIT  I,  TASK  PACKAGE  11 


l\'c  ^/"^c  bj...cks  that  you  will  bo  uolng  In  thic  lack  pccluige 
'.0  .  Lcc!:  '  *^  ^  drl  Indicat  or  arc  unpretentious  lookinf;  piccco  of 
r^.ccU    i\'>\'t  lot  their  lookG  fool  you;  thcae  blocks  rcprcGcat  one 
thj  L         brca  :Lhrou:^n3  in  the  history  of  Liuasurciiicat. 

Tnc  iirst  ^,;|^o  blocks  ^erc  invented  by  Carl  Edvard  Johansson 
i\  J 096  EokiJ-'inn,  r^rzdcn.  Vith  hlo  blocks  Johansson  was  able 
t.0     — cure  to  within  nlllionths  of  an  inch.    liow  largo  or  email, 

"i^:^,       the  ray  yo:i  think  of  it,  is  a  millionth  of  an  inch?  If 


•  V  t'  ?  hairs  in  your  head  and  slice  it  Icnf^thxrisQ 
.  .1.-  .  r^.ch  ::JicG  would  be  about  a  millionth  of  an  inch. 

ilj  isn*t  it?    You  will  hear  the  term 
:  *    ' .     u  t' c  r.achino  shop  when  machinists  refer  to  G^G^ 
C  CO    J.  ycu  l.'  z':  ^'Iicre  the  term  comes  froml 

•  [:  oi\  'r  you  will  be  cfi^ployinn;  the  dial  indicator 

V  .,by  to  use  and  it  incicnces  your 

•  ^    v,^ ,  '     \     ':.     You  chculd  find  the  r'ntcr5nl  in 


-vd  nirh-oii  c  litclo  difficult 


1  t  '  ^ J      1  U  4 
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M-I-12 

ODJECriVE: 


2 


Upon  compietion  of  this  task  package  you  will  be  able  to  use 
picciuloa  j,age  blocks  and  a  surface  plate  to  check  the  accuracy 
of  a  dial  iriuicator,    Ihc  acceptable  standard  of  pcrforcance 
uill  be  ca\  £XCuiL-y  of      ,0005  of  an  inch* 


!•    Vie..'  jo.j.ul-:rLic'e^  projjram  M--I-12  and  M-I-llA* 

'  iiJJA;  ucxiiL'  lor  this  task  paclcacc  X7.\ll  be  co:..Cw't:at 

-   •  ,j  .-u.-v.jO  u^.u  vt.ty  iijiportant  tools  are  invol\*cJ,  Start 
ie.i(il.it;  on  70  ju     '^-h  m>  j  Tool  Toclmo^o-  ^  and  road  to  page  74. 

llvJticJ  ■\  the  \)iclV' CO  how  ihc  dial  indicator  is  need.    You  will 
i  :  c*'/'  ;        ^       tbf-sc  operations  in  later  task  packages* 

3*       :  I  h  i\  crcncG  book  read  Unit  13,  pages  85  to  91,    This  is 

.   ♦  t  '  blocks  and  to  measuring  with  cr.trcce  pre- 

-V.  .    l-^L./  J  ow  p::{:o  90  in  the  upper  left-hand  colum  the  pre- 
^  i-or  v>3lng  gaf^e  blocks.    You  must  be  vciy  careful 

V  .lb  ?^  '  . 

i  ^  '   '  id  :;M.upr^,  pages  41  to  4S,        your  next 

• ^  .  ^rjV/^\r  ^  r.vc.     Fisuvo  40,  page  42,  shows  you  tlic  tu:;;?s  of 
\..<c  i'.u".  J  ol         vlicl  Ir.dicator, 
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,  I'lut  71,  pages  325  to  333,  covers  both  gage 

indicators. 
Ler^mine  Fractlcc^ 

ate  4.     Pcacll  and  paper 

liter  set  5.    Vernier  height  gage 

iucicator  for  use  on  the  surface  plate  by 

tV.c  \cruicr  height  gage.     If  you  have  difficulty 

tor  fcr  help. 

'\'f,c  to  the  height  of  the  shortest  gage  block 
i';iic::tci  in  contact  with  the  1-ppcd  Gurface 
C\ick  the  dial  indicator  by  uoving  it  over 
^  .      \:2tc'\  for  deflection  of  the  dial  needle, 
ci  deflection. 

r..",i  ing  surfacca  vith  a  clean  cloth? 
\    '  a  ncu  g'v^^o  bloc!:, 

^.^v  C-r  rrjults  of  your  tcc^to. 
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il-l-i2  4 

Millie  11^211" '  J^£LJ  ^'  'Jiltlll- 

5..    ^'?c;'i  ::;ui  luj^  Lciitc  Lho  tools  and  return  them  to  their  proper 

You  have  now  used  come  very  highly  precisioned  pieces  of 
c<ii;j,r;;.cuu*    'ihc  dial  indicator  v/ill  be  employed  many  times  in  the 
iiiLurc,  a-iJ  on  occaGiou  you  will  be  using  gage  blocks.    Be  proud  of 
uhat  you  have  accoi^rplished  so  far*    You're  doing  a  good  job! 
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U:vIT  U    MEASURING  UF.VICES 

TASK  rACKAGL  ^3;     dlAL  INDICATOR 

V:ii::;ijTISITIiS;     unit  I,    task  PACiO\GE  12 

You  have  Ic.u-ned  to  test  the  dial  indicator  in  your  Inst 
Mackaj;e.    Nov  you  will  learn  to  test  a  piece  of  stock  v/Ith  the 
Clal  indicator. 

Tiie  dial  Indicator  can  be,  and  is,  used  on  all  the  machines 
in  a  rjachiae  .shop.  As  you  progress  through  tliir?  course  you  will 
i.c  .led  to  use  live  dial  indicator  to  check  and  align  workpicccs 
..ra  oi  ofi  Lhe  nacluncs.  !low  uell  and  how  easily  you  can  do  this 
dcncnds  a  r,reat  deal  on  how  well  you  learn  the  basic  lessons 

'<  >  '  -  -'-^'-^  -"'"i'-i  rou  will  enjoy  it  later! 


..>Iot  \Mi        Lhis  La^':  nnckap.e  vou  will  be  abie^  lo  u-jo  a  dial 

,  vca  u:  .  :\s,  a  vl     .r  ^:ce  pJatc  to  tent  Che  concentricity 

4- 

 .^Lr^.:.,     \  -a  of  accuracy  of  -  ,oai  of  an  inch 
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:ie  vco  block-;,  also  called  V^blockn,  are  holding  devices  for 
o  1  lad  out  soniething  about  them  and  hou  they  are 
um  to  p.ioe  59  in  Mctalwork  Tcchnolo.^y  and  Practice  and 
::ad  section  92.     Figure  ,9  on  the  same  page  shows  how  the  clamps 
e  used  with  *:hc^.    Now  turn  to  page  210,  figure  /*27,  and  see 
ie  v-blocks  used  in  another  way?  page  573,  figure  1287  also 
;<-w.;'  tiic  v-iTf  ;k       in  v:ie, 

u  v:iJ  ho  usLnr.  the  dial  indicator  again  in  this  task 
ic>  Luin  to  piiyn         in  Met^nlx/ork  TcchnoloKv  and 
ul  sec  some  of  the  various  uses  of  this  measuring 
ice,     ^:oad  s-ction  1152  on  this  and  the  next  page  and 

r'-,.         Mres  and  illustralious.     You  are  probably 
'        '     '     "f'"         ,'Jo[n.;  r>o  much  Jumping  around  and 

'•^      '   tiijs  is  that  tnc  work  you  do  ii^ 

ly-  a  basic  function  of  the  torjls  and 
-    .  ^-V'  caiier  \;ays  to  use  these  ijoj  ; 

before  you  do  use  tiiCM,  you  should 


'.'^e-  anc 


* ' '  !_^-y'J,inic  Tool  TcciiiK ^  1  p  : , 


I  -  J'). 
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LL'ARIiING  ACT  TV  >r;   (roncM)  : 

Shop  Opei'at  ions  and  Setups,  pcige  43,  figure  41 
^huws  a  pLcluL(j  of  the  operation  you  will  be  doing  in  this 
I  ibk  pcK'ka^;e.     Sludy  it  and  notice  thai  you  can  use  thirj 
opiiiMiLcm  to  chock  lapers.     This  practice  v/ill  be  useful  for 
a  lait.T  task  [Mckage . 
!'OiL:     V-b locks  si'ould  be  purchased  in  pairs  and  the  pairs  shouJd 
be  Iv  "Lhor,     Don't,  nux  V-blocks. 

Co  into  'a  -m  w  ing  Tract ice^ 


Ik  o  1  >     P  d  I* '  r  1 1  rvj  n  I 

1.  Dia.l  indL(.alor  set 

2,  V-i^  locks  aad  r.achinlst's 


3.  Surface  plate 

4.  Pencil  and  paper 


]  '  :r  instructor  a  piece  of  smooth  roundstock  about 


1:l  h. 


vn  in  figure  41,  page  43,  il^ll'lljj}G_i5]}££ 


e.  u         cc^\cc'\Lri .  ity  of  the  roundstock  at  each  end  and  at 
'  K-K  1/2  inch  of  tkic  jcngth.     Record  your  readings  on  a  piece  of 


to  tt\;t  (^ther  J)  leccs  of  stock.     If  psh  your 


.jucloi  ic\  pieces  to  test» 
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S'lov;  your  \;c;lL  lo  your  instructor  and,  if  you  have  any  questions, 
M'U'  L:;  J.  ^uhhI  I  ii,K^  to  ask  him  about  them. 

^''len  vou  1;  uMX  tmlIo^  tlio  test,  clean  all  tlie  tools  and  replace 
ihcin.     livjiidle  lhcf,e  tools  very  carefully  as  nicks  or  burrr; 
c.i^  iii'il  ilicir  usciuliiecjs. 
•  ..-'U   -.ur  cor;^Uifn[  the'  unit  on  measurinp,  devices.  While 
'  n   '  ^c.'  t  it  also  is  a  very  basic,  but  iiiij^urtant , 

*   of  v'^ur  i^i' rodiK  t  ior.  lo  tiie  rincln'ne  shop  crafts.  'leniember 

'1  viM'v  TuLuic  rn:  L  !nat  vou  arc  bcc{3ming  a  craftsman,  and 
'^'^  ,■  ciaftrinan  vo-i  nust  first  bQ  accurate!. 


7r< 
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mm  PACKAGE  II:    BENCH  WORK 
PRKIIEQUISITES:  M-I 
RATIONALE; 

The  new  machinist  will  usually  start  his  career  in  the 
machine  shop  at  a  work  bench.    It  is  here  that  he  is  introduced 
to  many  of  the  hana  .  ols  that  he  will  use  throughout  his  working 
life.    It  is  also  here  that  he  will  incorporate  the  habits  of 
accuracy  and  craftsmanship  as  his  personal  traits. 

In  this  unit  you  will  be  exposed  to  a  wide  range  of  skills, 
each  of  which  forms  an  important  base  for  future  machine  shop  work. 
You  will  learn  about  the  art  of  filing  metal^  cutting  metal,  layout, 
threading,  i.olishing  and  the  inspection  of  parts.    You  will  also 
do  ail  of  these  things  in  the  machine  shop.    With  this  learning  and 
doinp,,  you  wii-  Lc  able  to  accomplish  the  general  and  specific 
objectives,  in  a  step  by  step  manner  and  at  your  own  pace, 

OBJIlCTIVuS: 
Geacral : 

Upon  completion  of  this  unit  you  v;ill  be  able  to  do  basic  bench 
\:ovk  V'      r^-c,hJnc  -.hop.    This      .k  will  include  the  use  of  hand 
tools  to  pcrforn  such  operations  as  filing,  cutting,  layout, 
Lhre:idin3,  polishing,  and  inspecting. 
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Upon  cor::pictio:;  o:  the  tayk  pacIc:iGOc;  for  t>:iG  ,:r;it,  ycu  wiil  bo 
able  to: 

3.    Select  a::d  uno  the  corircct  cut  of  filo,  a:;-  cioocribcd  i- 


iinc  or. 

i-O  oval'.:-.;; 


Tcchr:jcal  HotniG,  page  7^,  and  file  to  a  ccribed 
.-.tocl  Q'-.d  aluT.ir.uni.  Correct  choice  o:  file  viil 
by  tiiQ  .nctructor'G  chock  liut,  ar.d  acccp-.able  fill:-  o-r:crcc 

be-  dQtcrni,r.^d  by  oii  accuracy  of  .  l/5;-d  o:  r.-.  ir.ch. 
Uro  cold  chi.clr.  and  metal  cuttir.c  har.dca.c  .0  ca.  :1a:  r.-.al 
.:uOck.    Fcr:or,T..',r.cc  rcquirc.-nontG  involve  an  r.c 
-  I/o-'iti:  Oi  incl:, 

Uoo  L;,-out  .001:  zc  lay  out  points  for  Jr:''-- 


accuracy  of 


"  :::c  ;  :iit:  ;hr(  id  .-^c"  1:.  .--r--;  '-^-^ - 
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0 :x"  .JC7  .  y  '13  ( V  0: .  t  '  ci )  : 

\  ,  --icrorr.cLcro',  vniTiiers,  and  jo-blockc  to  incpect 
:''^:ir.i.:.\vd  o{  accuracy  uill  bo  dctcz-mincd  Iron  the 
p-tr:  /roc^i  I'icatio'ia  o:*'  Iho  dra\/iri£;. 


.1.0  1^,^,1;  vaok:b;o:3  in  ihic  urut  have  been  de:ucned  to  be 
ir-  ro.       cc\    S^art  with  the  tank  packacc  on  filinc  and 
\our  tiirouc^'  the  pacl:.aco  on  inspection.    Iloticc  hov/ 

fro-  crc  vacka^-o  will  iioJp  you  with  the  ckillc  in  the 

l'^  yc.  *;:r\:  -orcihir.c  jou  do  not  understand  in  the 

'"^•^  ir.::l:*uctcr,  or  the  Rcnourcc  Center  Director, 

-.ro  \        voir  r-y  v;ar.u  lo  connull  other  nomber.o  of  your 

^     .^}C,  \A\  r.  you  ::ccd  iioip. 
^-  -  :       '        be  a.:kod  to  vic\;  a  rjound-.^lidc 

.c  ;.   rr....  j:*  ,ruo:,lio::r.,  ri::d  poriorm  cone  practic'il 

0. ..^^  r.u-b.-^r^  r::u  Jiane::  of  tho  tnok  packa^^CG  included  in 

fili::g 


jIA'.d  R):,i;!!i;;a 
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UNIT  II:    BENCH  WORK 

TASK  VACIU^OE  l/l;  FILING 

PREREQUISITES:    UNIT  I,  TASK  PACKAGES  1  and  4 
RATIONALE; 

The  art  of  filing  is  one  of  the  older  skills  in  the 
machinist's  trade.    It's  hard  to  tell  how  far  jack  in  history 
this  art  so^^f  but  file-like  tools  have  been  found  among 
Indian  relics* 

rhe  files  wc  uye  today  look  very  much  like  the  ones 
LhJt  were  u:5ed  hundreds  oi'  years  g;^;o,  but  there  1g  a  z^,cut 
deal  of  dil^crence  in  today*s  filcso    The  steel  in  the  files 
that  are  U3cd  today  is  ci  niucu  better  liuality  zvd  the  cuts 
(ycu  \:iil  }c.\i'VL  about  this  void  :a\  thic  lauk  pi^ckacc)  o£  files  are 
Kadc  ^;ith  loxC  prccUiic.;.    Ihis  uj.\c'3  the  job  of  rilin<; 
somewhat  ea^sier  for  today's  machinists. 

In  the  machine  shop  today  filing  is  still  an  art  and  it's 
one  thc^  is  u,^;ca  vciy  often,     I^.  is  au  r.rt  or  i.kill  that  you 
will  need  to  develop  to  be  a  successful  machinist.    Try  it;  after 
J  while  you  will  probably  like  it! 


SB 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  select 
ai.d  use  the  correct  cut  of  file,  as  described  in  >-:..acal  Metals, 
page  74,  and  file  to  a  scribed  line  on  steel  and  aluminun. 
Correct  choice  of  file  will  be  evaluated  by  the  instructor's  check 
list,  and  acceptable  filing  performance  will  be  dc^emined  by  an 
accuracy  of  +  l/32nd  of  an  inch. 


LEARNING  ACTIVm'; 

1.  View  slide-sound  programs  M-Il-1  and  :i-II-lA, 

2.  Road  Unit  10,  pagei;  1,2  to  80,  in  Techiucal  'ictals^ 

3.  Many  i)00i)ie  find  r  a  hard  cI:orc.    The  major  reason  for 
this  \j  [h.j      J  •  to  Gcleci  I..C  proper  file  for  the 
job  ll_y  aic  dox:i^,  and  also  they  cc:i*t  knit-  how  to  file. 
It  will  be  to  your  advantar.o  as  a  r.achlnibL        icarn  how  uo 
select  a  iile  and  haw  to  use  it. 

A.     Iluwi  thu  above  readinf,      ji^^!:.r':nt  a^M^ver  tr.e  folluving 
.jucs  Lions  i 

■■'-^  1  vi)  K'l  O) 

i;,         o  CwQ.  f<^ur  cwls  oi  fiico  bv  c'ott:.;-.^  cof.es: 
(i)  (2)  (3)  (4) 


-EARNING  ACTIVITY  (cont'd); 

c.    Nan:e  the  four  cuts  of  files  by  coarseness: 

(^)  (3)  (4) 

NOTE:    You  have  been  asked  to  list  the  above  cuts  of  files 
>j.:\iuse  this  tonr.  causes  some  confusion  when  files  are 
::eing  discus/.cd.    You  need  both  terms  when  ordering  certain 
file:;.    Notice  Figure  page  75;  it  shows  a  double  cut, 

bastard,  riachinist's  file.    Also  remeniber  there  is  a 
wiitference  between  double  cut  and  second  cut.    This  can  be 

t»    ^..cw  ^.10  .v.isvort;  to  the  above  ques  tions  to  your  instructor 
.li*.^  tiiw.)  .-LaiL  your  I  cnrniiig  Pr:!cticc'« 


1*  .vie J  for  filing  steel 
i*  Sc:.ibor 


A.     Layout  fluid 

Coii.bination  square 


piece  of  steel  nnd  a  piece  of 


:•:•>'.  v^^lot  LiicVe  pieces  with  layout  flu'd. 

.Mic  about  1/I6t.i»  oi  ar  incl;  fron  one  edv^c  on  each  piece. 
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LEARNING  PRACTICE  (cont'd): 

4.  Select  the  file  or  files  you  are  going  to  use  on  each 
piece  of  metal*    Show  your  selection  to  your  instructor 
before  you  start  to  file> 

5.  File  both  pieces  dovm  to  the  scribed  line.    Do  not  file 
below  the  line  and  do  not  file  into  the  line. 

your  accuracy  should  be  -f  l/32nd  of  an  inch.    Can  you  file 
to  +  1/64  of  an  inch?    If  so,  do  it  and  show  your 
Instructor  how  skillfully  you  can  handle  a  file.    By  the 
way,  does  your  file  have  a  handle  on  it? 

6.  You  have  completed  another  task  package  and  have  done  a 
fine  piece  of  work.    Try  as  hard  on  the  next  one. 

Hey! I    Did  you  clean  up  your  tools  and  working  area? 

7.  Even  Snoopy  coulJn^t  ^'      u  any  batLcr! 
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UNIT  II:     BENCH  WORK 

TASK  PACKAGE  #2;    HAND  METAL  CUTTING 

PREREQUISITES;    UNIT  I,  TASK  PACKAGES  1  AND  4 

RATIONALE; 

Cutting  metals  can  sometimes  be  an  awesome  job,  especially 
for  those  who  don't  know  how  to  do  it.    In  this  task  package  you 
will  learn  two  ways  of  cutting  metal  that  are  used  in  the  machine 
shop  when  for  some  reason  a  machine  is  no:  available  to  do  the 
cutting  job.    These  methods  can  also  be  employed  for  cutting  metal 
when  you  are  working  around  the  house  or  on  a  car. 

When  you  have  learned  these  metal  cutting  sidlls  you  will 
have  added  to  your  craftsmanship  two  more  important  items. 
Rememrer,  though,  you  still  have  many  more  skills  to  acquire, 
but  with  some  hard  work  and,  most  importantly,  some  hard  thinking 
you  will  add  these  skil, s  as  easily  as  you  have  the  other  ones 
you  have  learned. 
OBJECTIVE: 


Upon  ccnpletion  of  this  task  package  you  will  be  able  to  use 
cold  chisels  and  octal  cutting  tiandsaws  to  cut  fL.t  metal  stock. 
Performance  requirements  involve  an  accuracy  of  +1/I6th  of 
an  inch. 

on 

—  ^   » 
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LEARNING  ACTIVITY: 

1.  View  slide-sound  program  M-II-2  and  audiovisual  programs 
M-TT-7  and  M-TT-9. 

2.  In  Hetalwork  Tcchnolof>v  and  Practice,  read  Unit  13, 
pages  101  to  105.    Notice  on  page  104,  figure  193,  the 
method  of  cutting  sheet  metal  with  a  chisel.  Also 
shown  in  this  unit  are  other  ways  in  which  a  chisel  may 
be  used  to  cut  metal. 

3.  In  this  same  Unit  there  are  two  very  important  safety 
precautions;  can  you  list  the  sections  these  are  in? 

b. 

4.  Also  in  Hetalwork  Technolo?;y  and  Practice.  Unit  11,  pages  84 
to  90,  there  are  many  good  hints  for  using  the  hand  hacksaw. 
Study  the  pictures  and  il J. ..stratioiio  very  carefully  and  answer 
these  queotljn:;' 

a.  If  a  hacksav;  blade  has  18  teeth  per  inch,  how  many  points 
will  it  have?  

b.  Why  should  the  saw  kerf  be  wider  than  the  thickness 
of  the  sav7? 


c.    The  teeth  in  a  hacksaw  blade  ;;;;ould  point 


—    -  -       ..-  _    .    _  ._..tlic  1  .  .idle, 

b.    Your  other  rcievc  ^ce  nateri^.i  aLz.j  bar,    inf oimaiion  on  these 
tcpicj.     lu  1;.  uGu.'illy  a  good  idea  to  go  to  norc  Ll-.r.n  one 
source  uhcn  you  need  infornation.  / 
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LEARNING  ACTIVITY  (cont'd): 

6.    When  you  have  completed  your  Learning  Activity  show  your 
work  to  your  Instructor  and  then  do  your  Learning  Practice, 


5.  Hacksaw 

6.  Comblnc»tion  square 
?•  Scriber 

8.  Layout  fluid 


LEARNING  PIli\CTICE: 

T00I5  6(  Equipment 

1.  Flat  chisel 

2.  Ball  peen  haimner 

3.  Goggles 

4.  Vise 

1.  Obtain  from  your  Instructor: 
a.    1  piece  of  sheet  uetal 
b»     I  piece  of  bar  stock 

2.  Scribe  a  line  1"  from  and  parallel  to  the  top  edge  on  the 
sheet  metal. 

3.  Place  it  .'n         v>  ' ''-.tire  It  J,  !^'r^'-':ork  Technology 
and  PracLlc::.)  siiid  cut  it  just  above  the  line. 

4.  Scribe  a  line  across  the  width  of  the  bar  stock  1**  from 
and  parallel  to  the  edge. 

5.  Continue  this  line  around  tiie  bar  s^ock. 

6.  Move  in  1"  fron  the  lii:c  you  !      *  made  and  make  another 
Mnc  .    .        I.:   oar  :  lCh:^,     ;i  or;:a]  bct.v;oen  the  lines 
will  b    -  -  u'  T  .>  L  and  chc  r.  atcrial  out.::ic;c  i.he  lines  will 
be  youc  VioLc. 
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LEARNING  PRACTICE  (cont'd): 

7.    Using  the  livies  as  guides,  cut  on  the  waste  side  of  your 
first  line.    Do  not  cut  into  the  line.    Now  cut  on  the 
waste  side  of  the  second  line.    Again  do  not  cut  into 
the  line. 

o.    You  should  have  a  part  at  least  1"  x  1".    Do  you? 
9,    Take  your  pieces  to  your  instructor  and  show  him  your 
work. 

10.    Clean  up  your  work  area  and  put  away  your  tools. 

Another  task  package  well  done  and  some  more  skills  acquired. 
Gee,  it's  good  to  see  you  making  such  progress,  Charlie  Brown. 
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UNIT  II;    BENCH  WORK 
TASK  PACKAGE  #3;  UYOUT 

PREREQUISITES:    UNIT  I,  TASK  PACKAGES  1,  3,  4,  and  5 
RATIONALE: 

You  will  be  called  on  to  do  many  jobs  in  the  machine  shop# 
How  many  of  these  jobs  you  can  do  successfully  will  in  a 
great  measure  determine  your  status  in  relation  to  the  people 
you  will  be  working  with*    While  there  is  nothing  wrong  in  not 
being  able  to  do  a  job  (if  you  are  unable  to  do  something  say  so; 
never  try  to  bluff  the  boss),  there  are  many  tasks  that  are 
considered  to  be  a  basic  part  of  the  machine  trade#    One  of  these 
tasks  is  reading  blueprints  and  another,  is  making  layouts*  In 
this  task  package  you  will  have  a  chance  to  develop  your  skills 
in  both  of  these  areas*    Do  th'i  work  carefully,  ask  your  instructor 
questions  if  you  don*t  understand  something,  and  in  a  short  time  you 
will  increase  your  chances  of  becoming  a  true  craftsman* 

OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
lay.out  tools  to  lay  out  points  for  drilling  and  lines  for  milling 
and  turning*    A  standard  of  accuracy  of  l/32nd  inch  will  be  required* 

 n  , — „  
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LEARNING  ACTIVITY: 

1.  View  siide-souud  progiaia  H"Il-i» 

2,  it  will  be  necessary  fur  you  Lo  do  some  work  in  blueprint 
leading  tor  this  task  packa^;e»    Study  Units  3  and  4  in 
Dlueprii lu  RetHlim^  fo^  Machinists, 

3,  Read  and  study  Section  7  in  Technical  Metalti, 

4,  Motalwoil;  Technology  and  Practice  has  three  units  for  you 
to  read  and  study.    These  are  Units  6,  7  and  8»    You  are 
acquainted  with  all  of  the  tools  in  Unit  6  except  the 
prick  and  center  punches  and  the  trammel. 

5.  \ne  tiaimael  is  ui^ed  in  much  the  same  manner  as  the  dividers, 
and  for  many  of  the  same  uses.    However,  with  the  trammel 
you  can  do  much  larger  work. 

6.  On  paf;c  52  in  L  i\  ^  *  i^MoLof;y  ii^l  ^^.^-^j-icc.  Figure  41, 
an  illustratiea        tAi  t.he  pricl:  and  center  punches. 
Notice  the  ditlei:e!:cc  bcLweon  the  points  of  these  two 
punches.    The  prick  pui^ch  lia:;  a  lonf,^  tapered  point  that 
will  make  a  smaller,  in  diameter,  depression  v;hcn  forced 
into  a  piece  of  ruetal*    Tiiis  punch  i'j  aluays^  used  first 
x.lica  doiuf;  iayouL  v;ork  and  is  cnrliycd  in  tlie  manner  rhown 
ill  Machii—  ^-hc  )  C  r^rrLlc^-  .  pa[;c  o6,  Firuro  56. 
If  you        .1  i   .  •  .1;.::^  -fu-ichy  ;'Lxir^;  its  p\'^' mil  on  the 
mieri.cct  :ij  .V:uk.3    and  moving,  it  vo  an  uprir^'t  position 
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LEARNING  ACTIVITY  (cont'd); 

before  striking  it,  your  punch  mark  will  be  inuch  zicrs 
accurate.    Before  drilling  any  holes,  and  after  checking 
your  work  carefully,  you  then  use  the  center  pur.ch  tc  enl^r^e 
the  punch  jsark  for  drilling ♦ 
7»    In  Machine  Shop  Operations  and  Setups,  ?a^:es  S-^  and  Sr,  read 
the  section.  Location  of  Holes  to  be  Drilled. 
NOTE:    Before  using  cny  hainner,  niake  sure  the  head  is  cn  tre 
handle  firmly.    Do  not  take  chances  with  tccls!     This  has 
been  a  lot  of  reading  and  thinking  so  it's  tiz:e  tc  rut  >^Cwr 
hands  to  work.    Go  to  the  Learr.ing  Practice, 

LEARNING  PlLNCl'ICK: 


Tools  i\ lid  I!  q  u  •/  \€  i\  t 

!•     Nuc<:sjj.vy  ^  .  \  ic:^  r^-^:::^r 

2,     Layoul  i..  rrick  ranches 

!•    Obtain  iicli  yuur  ir.structor      piece  c:  flatJtCs-k  at  lea.-": 
4"  by  6". 

2,  Lay  out  a  4"  by  6"  rcc'^anjlc, 

3.  Locale  I-.cicG  for  dvilliv.-;  ci-..  -ii...  :  ur.ch  c'rc^e  1^- i.t.?  a: 
t.l;c  1  il-  .    .  •  . 

a.    At  r:  s,!:  J-.-.,  i..- .     -.tc.  .  .■     .r"'  t 

i-.>  ^.^  ■  iiv.c,  :.,„'.-.o  ..r.  -.'.-.Cvr^  c'^t  i.-r.     i  v,'..r  li:::. 
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LEARNING  PRACTICE  (cont'd); 

b.  At  the  diagonal  corner  19/32nds  of  an  Inch  from  each 
line,  make  an  intersection  of  your  lines. 

c.  At  another  comer  3/4th8  of  an  inch  from  each  line, 
make  an  intersection. 

d.  At  the  laot  comer  13/16  of  an  inch  from  each  line,  make 
an  intersection. 

4.  Scribe  two  parallel  lines  the  length  of  the  piece  and 
1/2  of  an  inch  on  each  side  of  a  center  line,    (hiake  the 
center  line  first,  then  the  lines  parallel  to  the  center 
line.) 

5.  Ilake  the  same  layout  across  the  width  of  the  piece. 

6.  Now  show  your  work  to  the  instructor  ami,  if  it  in 
correct,  clean  up,  put  a./ay  your  toula,  take  a  short 
break  and  lacUlo  the  task  pack^j^^e. 

7.  A  task  package  is  better  than  a  security  blanket,  Charlie  Brown! 
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UNIT  II;    BENCH  WORK 

TASK  PACKAGE  #4;    EXTERNAL  THREADING 

PREREQUISITES;  UNIT  I,  TASK  PACKAGES  1  and  2;  UNIT  II,  TASK  PACKAGE 
RATIONALE; 

If  you  take  a  look  around  you  and  carefully  observe  the 
objects  in  the  room  you  are  in,  you  will  see  that  many  of  them 
are  put  togethar  with  threaded  fasteners.    Have  you  ever 
wondered  how  the  threads  were  made?    This  task  package  will 
give  you  the  answer  to  that  question  and  many  other  items  of 
information  about  threads. 

In  this  task  package  the  subject  is  external  threads. 
These  are  the  threads  that  are  cut  on  a  rod  or  a  piece  of 
roundstock.    If  you  ot.'n  a  bicycle,  car,  wagon  or  just  about 
any  object,  you  own  some  external  threads.    (These  are  not 
the  kind  of  threads  you  wear,  Charlie  Brown!) 

The  machinist  is  called  on  many  times  to  thread  stock.  You, 
as  a  machinist,  will  also  be  asked  to  cut  threads,  now  and  In  the 
futuife.    So  dig  into  this  task  package  and  start  cutting! 
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M-II-4 
OBJECTIVE; 


2 


Upon  completion  of  this  task  package  you  will  be  able  to  use  dies 
and  diestocks  to  thread  lengths  of  stock  with  right  and  left  hand 
threads.    A  standard  of  accuracy  of  +  l/32nd  of  an  Inch  will  be 
required  for  length  of  thread. 


LEARNING  ACTIVITY; 

1.  View  slide  -  sound  program  M-,II-4. 

2.  Units  31  and  32,  pages  230  to  244,  in  Metalwork  Technology  and 
^'^^'^^^'^^  ^^"^  3  very  good  coverage  on  the  subject  of  threads  and 
threading.    Read  these  two  units  carefully  and  also  observe 
closely  figures  472,  476,  477,  478,  497,  498,  499,  500,  and  501. 
On  page  236  yee  tabic  19;  you  will  need  this  or  a  similar  table 
when  doing  thread  wg; 

3.  List  below  the  captions  (the  words  after  the  figure  number) 
of  the  nine  figures  listed  above.    Do  not  include  the  table, 
a. 

b. 


c. 
d. 
c. 


o  9S 
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M-11-4  3 
LEARNING  ACTIVITY  (contM): 

h. 
i. 

4.  Read  Units  21  and  22  in  Machine  Tool  Technology » 

5.  You  now  have  some  knowledge  of  external  threads  and 
threading.    Show  your  work  to  your  instructor  and  do 
your  Learning  Practice* 

LEARNING  PRACTICE; 

Tools  and  Equipment 

1«    Dies  and  dlestcck  4.    Combination  square 

2.  Files  5.    Threading  oil 

3.  Thread  gage  6.  Scriber 

1.  Obtain  from  your  instructor  3  pieces  of  roundstock  of 
different  diameters. 

2.  On  two  pieces  ot  stock  cut  a  UNO  and  UNF  thread  on  each  end. 
Hake  these  threads  an  inch  in  length. 

3«    On  the  third  piece  of  stock  cut  left    hand  threads.  Make 
these  threads  one  inch  in  length. 

4.  Inspect  the  threads  you  have  made.    Put  nuts  on  those  that 
you  can. 

5.  Show  your  work  to  your  instructor.    If  he  approves  of  your 
v;ork  put  away  your  tools  and  clean  up  your  area* 

You  may  want  to  show  your  friends  what  a  good  job  you 
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M-II-A 


4 


LEARNING  PRACTICE  (cont'd); 

have  done.  If  you  have  any  drunken  threads  you-  may  want  to 
hide  these.    You  know,  of  course,  what  a  drunken  thread  is. 
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M-II-5 

UNIT  II;    BENCH  WORK 


TASK  PACKAGE  //5;     INTERNAL  THREADING 

PREREQUISITES;    UNIT  I,  TASK  PACKAGES  1,  4,  7,  8,  9  and  10 
RATIONALE; 

You  knw  how  to  put  threads  on  a  rod.    Now  you  will 
learn  to  put  threads  in  a  hole  so  you  can  insert  the  rod. 
These  threads  in  a  hole  are  called  internal  threads,  and 
of  course,  this  is  because  they  are  inside  the  hole. 

There  are  as  many  uses  for  internal  threads  as  there 
are  for  external  threads.    Look  around  you  and  see  if  you 
can  find  some  of  these  uses.  -Remember  how  you  put  a  light 
bulb  in  a  socket?    The  socket  has  internal  threads.  Putting 
a  nut  on  bolt  involves  both  the  external  thread  on  the  bolt 
and  the  internal  thread  on  the  nut.    V/hen  you  own  a  car  you 
also  cum  hundreds  of  Internal  threads •    As  you  can  seS)  threads 
are  important  to  all  of  us,  but  they  are  more  Important  to 
you,  because  you  will  be  cutting  them  as  one  of  your  skills  as 
a  machinist. 

Sharpen  your  skills  by  cuttinjj  threads! 
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M-lI-5 

OBJECTIVE: 


2 


Upon  completion  of  this  task  package  you  will  be  able  tc  use  taps 
and  tap  handles  to  thread  open  and  blind  holes.    The  standard  of 
acceptance  for  this  operation  is  successfully  inserting  a  bolt 
of  the  same  thread  size  in  the  tapped  hole. 


LEARNING  ACTIVITY: 

1.  View  slide-sound  program  //M-II-5, 

2.  Metalwork  Technology  and  Practice.  Unit  33,  pages  244  to 
250,  has  some  very  good  basic  information  on  using  taps,  A 
section  of  this  unit  that  is  very  important  to  you  is  section 
652,  Tap  Drills,     Understand  this  section  before  you  go  on  to 
the  next  Learning  Activity.    Ask  your  instructor  to  explain  it 
if  you  do  not  understand  the  concept  of  the  tap  drill  size. 

3.  Machine  Tool  TcLh^olorv.  .Units  23  to  27,  pages  125  to  133, 
go  into  greater  aepth  about  tapping,     if  you  are  thinking 

that  there  is  a  lot  more  to  threading  than  most  people  realize, 
you  are  thinking  correctly.     Besides  the  skills  needed  to  do 
the  tlireading,  there  is  a  larye  body  of  science  involved  with 
the  theory  of  direads.    Unit  26,  -election  and  Calculation  of 
Tap  Uriil  Size,  i-j  at  Lliis  tL.e  "nice  to  knou"  information. 
Later  on  in  your  machinist's  career,  it  will  become  "need  to 
know"  information. 


M-II-5 


LKAIU^ING  ACTIVITY  (contM): 

For  the  present ,  use  charts  such  as  the  one  in  Metalwork 
Technolo;^y  and  Practice,  page  246,  for  selecting  the  proper 
tap  drill  size, 

NOTE:    Use  the  tap  drill  size  drill  bit,  to  c^eck  the  hole  size, 
^*    M^^chine  Tool  Operation   and  Setups,  pages  59  to  65,  has 

more  information  on  tapping.    On  pageq  62  and  63  it  tells 

how  to  select  the  tap  drill  size  and  also  how  to  tap  a  hole. 
5.    Mien  you  have  finished  the  reading  assignments  and  you  feel  you 

have  an  understanding  of  this  subject,  go  on  to  the  Learning 

Practice. 
LEARNING  PRACTICE; 


Tools  and  Equipment 

1.    Taps  of  the  following  sizes 

a.  1/4-28  UNF 

b.  1/4--20  l:^c 

c.  1/2-20  UNF 

d.  1/2^13  UMC 


3.  ' ayouc  tools 

4.  Layu''^  flu^'d 

5.  Threc^oiiig  oil 

6.  Dnll  peen  hammer 

7.  Prick  and  center 
punches 


2.    Tap  handles 

1.  Obtain  from  your  instructor  a  piece  of  flatstock  at  least  1/4" 
tliick. 

2.  Lay  out  a  scries  cf  four  hole,  ac  least  3/4'^  apart  and  number 
them. 

3.  Have  your  instructor  urill  the  four  holes,  t.-o  of  them  blind, 
with  the  drill  bits  you  have  selected,    lie  will  at  this  time 
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M-II-5 


LEARNING  PRACTICE  (cont'd); 

check  your  selection  of  the  tap  drill  size. 

4.  After  the  holes  have  been  drilled,  tap  them  with  the  proper 
size  tap. 

5.  Find  the  proper  size  bolts  and  insert  them  in  the  holes.  Do 
they  fit?    Are  they  straight?    Can  you  insert  them  all  the  way? 

6.  Sho;^  your  work  to  the  instructor  with  the  bolts  in  it. 

Another  task  package  is  completed.    New  skills  have  been 
learned  that  will  stand  you  in  good  stead  in  the  years  to  come. 
Keep  developing  these  skills  as  they  are  helping  you  to  become  a 
craftsman. 

It's  not  the  Great  Pumpkin,  Charlie  Brown!    It's  on  to  another 
task  package. 
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UNIT  II;    BENCH  WORK 

TASK  PACKAGE  16;    HAND  POLISHING 

PREREQUISITES;  NONE 

RATIONALE; 

In  other  task  packages »  you  have  concentrated  sOn  making 
your  vorKplece  as  accurately  as  possible*    This  accuracy  Is 
the  sign  of  a  good  craftsman,  but  It  Is  not  the  only  way  that 
craftsmanship  Is  judged*    Another  way  of  expressing  yourself 
as  a  craftsman  Is  to  Insure  neatness  In  your  work*    Many  times 
when  doing  machine  operations,  the  machining  takes  care  of 
the  appearance  of  the  final  product,  but  there  are  times  when 
you,  as  a  skilled  craftsman,  must  put  the  final  touches  to 
the  workplece*    Hand  polishing  is  a  method  of  giving  the  part 
the  necessary  appearance  of  good  craftsmanship. 

Besides  appearance,  hand  polishing  is  sometimes  used  to 
make  workpleces  fit  together  when  very  exact  tolerances  are 
required.    To  do  this  kind  of  work  requires  a  great  deal  of 
skill,  and  in  this  task  package  you  will  start  to  develop 
this  skill* 

Brighten  your  world  by  hand  polishing! 
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OBJECTIVE; 


„po„  ccpUtion  01  this  ta=k  package  you  will  be  able  to  ..e 
abrasive  cloth,  lapping  compound,  and  steel  wool  to  polish  pattc 
b,  hand,    .our  pe.for^nce  will  be  evaluated  in  accordance  with 
the  instructor's  checklist. 


T.^ARN'ING  ACTIVITY; 

1     View  sound-slide  prograa  M-II-6. 

unit  66.  page  294.  in  Tech^caUSMals  is  your  first  reading 

following: 

(4)  Fine:  ^  .  

a.    (1)  Coarse:  


(2)  Kediuai  coarse:^ 

(3)  Medium  fine:  


(5)  Very  fine: 


(6)  High  polish:^^ 


b.  Ul.at  is  the  coarsest  grade  of  steel  wool? 

(1)  ■  '  ~ 

c.  .a=e  two  o£  the  synthetic  abrasives  that  have  replaced  e-ery, 

(1)  


(2) 


,„„tain.  note  information  on  hand  polishing.    Hotice  on  pase  12a 
..der  the  topic  coordination,  there  is  a  list  of  words  you  should 
.„ow.    Besides  his  .nowled.s  oi  the  .achinisfs  s.iUs.  a  good 

1(17 


LEARNING  ACTIVITY  (contM): 

machinist  can  communicate  using  the  language  of  his  trade, 

how  is  your  machinist's  vocabulary? 
LEARNING  PRACTICE; 

Tools  and  Equipment 

1.  Abrasive  cloth  (several  grades)        3.    Lapping  compound 

2.  Steel  wool  4.    Light  oil 

1.  Obtain  from  your  instructor  a  piece  of  metal  or  a  part  that 
needs  polishing. 

2.  Using  thii  proper  procedures,  and  instructions  from  your 
instructor,  polish  the  workpiece. 

3.  Have  your  instructor  evaluate  the  finished  job. 

4.  Clean  up  your  work  area  and  put  away  your  materials. 
Now  that  you  know  how  to  hand  polish  you  will  find  many  uses 
for  Lhis  skill. 

Remember:    A  good  craftsman  makes  his  work  look  good! 


1 
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UNIT  II;    BENCH  WORK 

TASK  PACKAGE  »7;    PARTS  INSPECTION 

PREREQUISITES;    UNIT  I,  TASK  PACKAGES  1-13 

RATIONALE; 

Hey>  Charlie  Browri>  I  need  you  over  at  the  inspection 
table  I    I£  the  boss  tells  )'Ou  thl8»  you  want  to  be  ready  to 
take  on  this  new  Job.    It  may  mean  a  promotion  and  better  pay^ 
or  at  the  very  least  that  the  boss  has  been  watching  your 
work  and  thinks  you  have  the  skills  for  this  kind  of  a  Job. 

This  task  package  will  Introduce  you  to  the  Idea  of 
inspection  and  to  the  broader  world  of  quality  control.  You 
or  someone  in  your  family  has    had  the  experience  of  buying 
something  new>  taking  it  home,  and  finding  out  it  wouldn't 
work  properly.    Right?    The  inspector  and  the  quality  control 
department  of  that  manufacturer  failed  to  do  their  Job. 
This  failure  causes  unnecessary  trouble  for  other  people.  If 
you  were  doing  the  inspecting  job  this  failure  would  not  happen. 
Inspecting  is  a  serious  business  and  one  that  you  as  a 
good  craftsman  will  do  to  the  best  of  your  ability. 

Another  task  package  of  skills  awaits  you;  go  get  them, 
Charlie  Broiml 
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Cpcc  completion  of  this  task  package  you  will  be  able  to  use  scales, 
tticrcn^eters,  verniers,  and  jo-blocks  to  inspect  parts.  The  standard 
of  accuracy  will  be  determined  from  the  part  specifications  of  the 


LtJlNIKG  ACTIVITY: 
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Viev  slide-sound  program 

To  be  able  to  inspect  parts,  you  must  have  an  increased  knowledge 
cf  blueprint  reading.    To  gain  this  knowledge  study  Units  5  to 
li,  pages  29  to  55.  in  Blueprint  Reading  for  Machinists.  This 
is  3  long  assignaer/..  .  ut  you  have  already  done  harder  assign- 
r.er.ts,  and  you  should  nave  little  trouble  with  this  one. 
T..  H^^china  Tool  Technology  read  page  637,  the  topic  Inspectors. 
Unit  55,  -czes  434  to  455.  in  Metalwork  Technology  and  Practice. 
Note-.    Quality  Control  is  the  name  for  all  inspection  practices 
observed  by  industry. 

Soz^e  of  the  information  in  '      above  reading  assignment  you 
airescv  know  or  have  read  about.    Wlien  you  finish  your  reading 
look  at  the  topic  Coordination  and  write  down  the  words  you 
know  and  can  cvpiain.    Explain  the  words  to  another  student  and 
see  if  he  agrees  with  your  explanation. 
C-o  to  your  Learning  Practice. 

tiO 
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LEARNING  PRACTICE; 

Tools  and  Equipment 

1.  Necessary  measuring  devices         3.    Good  eyesight 

2.  Surface  plate  4.  Patience 

1.    Obtain  from  your  instructor  a  finished  part  and  a  drawing 
of  the  part* 

2*    Using  the  specifications  on  the  drawing,  check  the  part  and 
determine  if  you  will  accept  or  reject  the  part* 

3.    Write  down  the  reason  for  accepting  or  rejecting  the  part. 
(Be  brief  and  use  measurements  to  back  your  statements)* 

A*    Take  the  part,  drawing,  and  your  written  statement  to  the 
instructor  for  evaluation* 

5*    Did  you  convince  your  instructor  you  were  right  in  accepting 
or  rejecting  the  part?    If  you  did,  you  have  been  successful 
in  doing  a  difficult  job*    Good  work!    Now  put  away  your 
tools,  clean  up  the  area,  and  brag  a  little  bit  to  the  other 
students  about  how  sharp  you  are* 

That's  enough  bragging;  go  on  to  your  next  task  package! 
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ir  3Qmcoi  c  v;ere  'o  a^l:  you  to  d^r'^UM.        .  J  K-je/' 

tv/o  words,  vou  coulu  tri-crfuily   t^v/:^  -  r;.    ;  v  j\«     i'l:*^  '.-tvc-  m 

•jhich  tho  macil..ni^J^  cuU..  Moc^c  c<\:\              .    -  ^  /  .\^:.:;.cd   .  . 
fov/  words.    Irrceacl  it  ^r-./      ^       .          :  j.io  \,  ./lo  wGrkl:*:^'  »  i,.  c-  i 

learn  the  varicjuc-  w-^yn  to  c^c  ')nd  '^vo^.  '  ho-  ^cvcr  i^'?.rn 
all  there  is  to  loio;;. 

In  this  lciil  you  viil  Icirn  ?uout,  cuttin^  ::Lock  on  \.;o 

different:  t;}7^o;:  oi  "wP.nicVw'G^  '  nd  ,-o..  \/Lll  -jlrzij  moc/.  r/i  rjc 

Gav/G.    The  kina  o-l  cui^ir  -;  ^      '/iJ.l  bo  r.o::.p  .  \ rj--"  f  i       ?  r-.. 

you  read  the  Ereciiic  obj.-ctivcrs  for  thJ3  vn:::*  ^'oic  .iIgo,   ■ -^'^  c 
besides  cuttin;;,  you  will  plno  bo  flvc\i  'he  or:' /t^iiit/  to 
blades  that  arc  uood  on  Ihoso  cuttinr;  nnchineo, 

OBJECTIVES: 
General: 

Upon  completion:  of  thir.  unj  ,  jo:  /.'il.L  rc  ^  ^1-  i-o:.,<.  --,.1  ;o 

blades,  on  and  foi ,  vertic"!  .-/id  .ii/ri/O-'  'I  h-.-. 

ST>ecific: 

Upon  completion  o:  the  In;-'/  \'v-'^:         : ■    ' '-        :     ^      v;;:  : 
able  to: 


M-III  2 

QBJ£CTI\TS  (cont'd); 

!•    Use  the  bulk  blade  provided  and  the  weldini^  attachment  on  the 

vertical  lai.d  saw  to  v^cld  b^.nd  srw  blades  ,    Blades  will  be 

welded  to  the,  length  specif  "Led  for  ti;e  pu^-J  c*:lar  saw  by  the 

'  instructor  a.id  to  uha  thicknese  require']  'y  :.hvi  blnd^  *liirkii"^.ss 

I 

[  gage  on  the  vertical  band  saw*    Yovr  per^ -^.tcc  b 

[  evaluated  in  3ccord::"ice  wltii  the  inscru.-^  -  :  ^  :  cckIIsj. 

I 

t  2,    Use  the  horizontai  b<^'^-C  saw       cut  stock,        sUc'trian:  g.:  accutu 


of  +  l/16th  of  an  inch  wLl]  be  required, 
3#    Use  the  horizontal  band  saw  1:0  ca^  "tDck  t.;  a  gi*/'^;^  aw;.'-u,  A 

standard  of  accuracy  of      1*  \;ill  be  requ..  -  .I, 
4.    Use  the  vertical  band  saw  to  cut  contours,  clrc^cs^  rjrd  f:crni^:  ' 

lines*    A  standard  of  accuracy  of  +  l/16t>>       an  inch  %iV.  he 

the  criteria  for  perfomance* 

LEARNING  ACTIVlTf; 

The  task  packages  in  this  unit  have  beer  'r^^lg^^.rr^  to  h^i  k(^^\\}. 
In  sequence.    You  will  start  with  th^i  first  ta^^*  t^'h:^'!^^  <;;vi  I'-'i^rn  o 
weld  band  saw  blades  and  you  will  also  leam  c?';  at  the  lard  cav.  n 
the  other  task  pages  in  this  unit  you  will  be  $;lvrn  rhr  chance  to 
make  different  cuts  on  these  machines,    7\iU^  -  .11  i^j     fiov   -v  SiVer- 
process  that  combines  learx\ing  by  study Irr         '    :r-,-'-  .'  \yr  -     .  ^ 
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M-III  3 

^E.\ANING  ACriVITY  (cont'd); 

There  may  be  times,  when  you  are  working  on  these  task  packages, 
»  when         •        en::cunter  problenis,  or  it  r.^y  be  t.hat  you  want  some 

,  act;!  •  tL-.n  il  i^if crmation.    Feel  free  to  ask  the  Resource  Center  Director 

i  year  instructor  for  help  or  information. 

!  In  the  packages  you  will  be  asked  to  viev  v.  sound-slide  presenttitaon, 

( 

;  read  and  answer  questions,  and  perform  sonic  practical  cxerciaes,  L 

{'  number  and  names  of  the  ta.-k  packages  included  in  this  nr/i  c  cire  as  £.  j\/^> 

:  TASK  PACKAGE  1j    WELDING  BLADES 

;  TASK  PACKAGE  2:    HORIZONTAL  BAInD  SAlv  (GIK^MGHT  CUT) 

}  ■.   TASK  PACKAGE  3:     HORIZONTAL  BAND  SAW  (ANGL.:  CJT) 

i 

I  TASK  PACKAGE  A:    VERTICAI,  BAND  SAW 

1  It  is  possible  that  you  have  used  metal  cvt:::'ng  band  j^cvs  befr  r, 

'  If  so,  you  may  feel  that  yon  can  pass  a  coisprehensive  test  coverii^^ 

the  above  material.    Your  InGtructor  ha.^  a  tes":  that  you  ':an  fa  IT 
you  want  to.    If  you  don't  take  the  test  st^-jrt  t/ith  the  first  ^aak 
package  and  learn  about  powc^  saws, 
Enjoy  your  learning I 
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'mi  III:    POWER  SAWS 

Ti\SK  PACKAGE  f^l:    WELDING  BAND  SAW  BLADES 

^i:- REQUISITES;  imE 

RATIONALE; 

In  recent  years  the  role  of  the  band  s^v:  has  increased  in 
the  machine  shop.    Skilled  operators  are  in  deisand  in  today *s 
machine  industry*    One  of  the  skills  of  the  band  saw  operator  Is 
being  able  to  weld  the  band  saw  blades  together*    This  is  what 
you  will  learn  in  this  task  package*    A  good  machinist  must  know  hcv 
to  weld  his  band  saw  blades. 

Along  with  the  welding  of  the  band  saw  blades^  you  will  also 
;  be  introduced  to  the  different  types  of  blades  and  some  of  their 

I  uses*    This  is  Important  background  information^  and  in  later  task 

packages  in  this  unit  you  will  have  a  need  to  refer  back  to  this 
Information*    Remember,  improper  welding  techniques  will  result 
^  in  continued  saw  blade  breakage  and  a  waste  or  time* 
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M-IlI-1  2 

'  OBJECTIVE; 

i  p  ■■  ■  -     -    -    .  _ 

!  Upon  completion  of  this  task  package  you  will  be  able  to  use  the 

bulk  blade  provided  and  the  welding  attachment  oa  the  vertical 
I  band  saw  to  weld  band  saw  blades.    Blades  will  be  welded  to  the 

I  length  specified  for  the  particular  saw  by  the  instructor  and  to 

I  the  thickness  required  by  the  blade  thickncbe  y.a^^e  on  the  vertical 

j  band  saw.    Your  performance  will  be  evaluated  in  accordance  with 

I  the  Instructor's  check  list. 


LEARNING  ACTIVITY; 

1.  View  slide^sound  program  M-III-1, 

2.  Before  you  can  weld  band  saw  blades    you  will  need  a  i^ittle 
background  information  on  the  blades.    In  Machine  Tool  Technolog^y^ 
pages  162  and  163,  read  the  topic  Saw  Blades  and  Blade  Set, 

3.  From  the  above  reading  answer  the  following  questions: 

a.  What  are  the  most  widely  used  blades?   

b.  The  cutting  rate  with  high-speed  steei  blades  may   

the  rate  possible  with  carbon-steel, 

NOTE:    High-speed  steel  is  a  particular  alloy  of  steel.     It  is  not, 
as  the  name  may  Imply,  a  steel  that  is  used  only  for  fast  cutting. 
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M-III-1  3 

LEARNING  ACTIVITY  (contM); 

4.  Notice  Figures  7  and  8,  page  162,  in  this  same  reference.    It  shows 
a  band  saw  blade  welder  in  use.    Do  not  be  overly  concerned 

about  the  sparks  that  you  see,  but  make  sure  you  always  wear 
safety  glasses  when  welding  band  saw  blades* 

5.  Metalwork  Technology  and  Practice,  pages  S3  and  99,  section  204, 


I  tells  more  about  selecting  a  blade  for  the  band  siaw.    Read  this 

I  information  and  then  you  will  be  ready  to  start  your  Learning 


Practice ♦ 
LEARNING  PRACTICE: 

Tools  and  Equipment 
!•  None 

!•    Your  instructor  will  demonstrate  the  use  of  the  welder  for  band 
saw  blades* 

2.  You  will  be  given  several  pieces  of  blade  to  weld  following 
the  demonstration  by  your  instructor, 

3,  When  you  have  finished  welding  the  blades  show  your  instructor 
your  work. 
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LEx\RNING  PRACTICE  (cont'd); 

You  may  not  be  given  a  complete  blade  to  weld  at  this  time, 
unless  it  is  necessary  to  make  up  a  blade  for  one  of  the 
:aachines.    However,  what  you  have  learned  in  welding  the  small 
pieces  will  apply  when  welding  a  full  blade.    The  length  of  the 
blade  has  nothing  to  do  with  how  it  is  welded. 

Another  new  skill  has  been  shown  you;  there  are  many  more  to 
follow  so  get  on  with  it  by  getting  your  next  package. 


M-III-2 


UNTT  III;     POWER  SAWS 

TASK  PACKAGE  ifli    HORIZONTAL  BAND  SAW 

PREREQUISITES;    UNIT  I:  UNIT  III,  TASK  PACKAGE  1 

RATIONALE: 

Cutting  mecal  stock  can  be  a  time  consuming  chore  in  the 
machine  shop.    If  all  stock  had  to  be  cut  with  a  hand  hacksaw 
the  machine  age  would  still  be  in  its  infancy^    In  machine  shops 
today,  however,  there  are  power  cutoff  saws  thcit  reduce  the  labor 
and  time  spent  in  cutting  stock  to  a  minimum. 

In  this  task  package  you  will  learn  to  use  a  horizontal 
band  saw  to  cut  stock  to  certain  lengths #    You  will  see  how 
easy  this  job  is  and  how  you  can  do  it  with  a  fair  degree  of 
accuracy.    It  is  most  important  that  you  have  this  knowledge 
in  your  "bag  of  skills"  because  even  the  smallest  machine  shops 
will  have  some  type  of  cutoff  saw,  and  you  wlii  be  required  to 
operate  it. 

After  completing  this  task  package  you  will  probably  wonder 
how  you  were  able  to  get  along  without  knowiU'^;  about  this  work- 
saving  machine, 
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OBJECTIVE: 


ro:;  conpiucion  of  iV.is  task  package  you  will  be  able  to  use  the 
..  ri2ontal  band  taw  no  cut  scock.    A  standard  of  accuracy  of 
*  i/i6t':5  of  an  incn  will  be  required. 


:.t^\R:;iNG  activity; 

i.     View  slide-sound  programs  ."M-III-2  and  M-III-2A.    The  slide- 

sour.d  profti-ar.s  usually  saw  the  equipment  you  will  be  working  on 
la  your  school  shop.     (This  is  not  always  true  in  the  reference 
".jterial  ;. .     ...v.        read.)     Therefore,  it  may  be  necessary  for 
ycu  to  -r^ir.e       •.   rental  adjustnents  as  you  approach  the  equipment 
you  v-r.-c  en.     Tnis  should  not  cause  vou  too  much  Confusic.  ,  r";. 
rost.  -aoines  are  nade  very  nuch  alike.    You  will  soon  see  that, 
cnce  ycu  ...sv^  .uan.c^  to  uo:  .-^  on  one  type  of  machine,  you  Can, 
after  a  snail  period  of  tine,  work  on  other  similar  taachlncs. 
2,    Tj;:.nlc-1  :'ot__;_,  n^rc  93,   va.i  an  excellent  chart,  fi-uro  V»  - 
sr.cving  .low  to  put  stock  in  the  vise  on  the  power  band  saw.  Also 
read  -oze         ihe  topic  Horizontal  Metal-cutting  Band  Saw.  Pay 
:  -.rticular  at:.ntion  to  the  steps  used  in  Cutting  Off  Stock  and 
r.rcr  to  fig-.:;  lA  -  10  when  in  doubt  about  the  names  of  the  parts 
cf  tne  bind  s>"v. 

>'etalwork  Technology  and  Practice,  section  199,  again  on  page  94, 
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M-III-2  3 

LEARinNG  ACTIVITY  (contM): 

is  to  be  read,  and  notice  figure  179*    This  shows  a  simpler 
iiorizontal  band  saw  and  one  that  is  similar  to  the  one  you  will 
be  using. 

A.    Machine  Tool  Technology >  Unit  31,  pages  159  and  160,  figures  7-1 

and  7-2  show  additional  types  of  horizontal  band  saws.    This  is 

the  type  of  equipment  you  will  be  using  some  day,  when  you  are 

a  '>^'ori\.ing  inacliinist. 
5.    C*a  page  164  of  the  same  reference  there  is  a  list  of  safety  rules 

or  precautiop'^.    Rules  number  3,  4,  5,  6,  8  and  9  apply  to  the 

horizontal  L.;nJ  saw.    Write  these  rules  below: 

Rule  No. 

3. 

4. 
5. 

6. 
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LEARNING  ACTIVITY  (cont'd); 

Understand  what  these  rules  mean.  Never  take  a  short-cut  at  the 
expense  of  safety.  It  is  hard  co  find  employment  for  a  man  with  one 
arm. 

6.  Still  using  the  same  reference  on  page  165,  I'r.it  32,  re^d  all  of 
Procedure  for  Square  Cutting. 

7,  You  are  now  ready  to  start  your  Learning  rr.ictice. 
LEAFaNING  PRACTICE; 

Tools  and  Equipment 

1.  Horizontal  band  saw  3-  3crii:^r 

2.  Machinist's  scale  4,    Cctr.binaticn  square 
1.    Obtain  from  your  instructor  the  following  materials: 

a.  1  piece  of  flat  stock  about  12**  in  length 

b.  1  piece  of  roundstock  about  12'*  in  lengtn 

c.  1  piece  of  angle  iron  about  12**  in  length 

2»  From  each  of  the  above  pieces  of  stock  cut  two  1**  pieces,  M€'?s'-: 
and  mark  each  piece  before  you  cut  it.  Make  sure  it  is  in  the  v. 
securely.  You  should  have  six  pieces  of  stock  cut  in  l-ircn  ie;:= 
with  a  +  l/16th  of  an  inch  accuracy. 

3.    Set  the  stop  for  making  multiple  cuts  of  1*\    Cut  two  pieces  frs:^ 
each  piece  of  stock.     Is  it  faster  using  the  rtcp?    Are  vj^r 
more  accurate?    Yes,  should  be  the  answer  to  bcth  cz  t'r   :■  :.  :^z 
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LL.      I A    ?  RACT I  CI  ( c  on  t  *  d  )  : 

^11  nachine  work  there  is  a  lesser  or  greater  degree  of  skill 
lecu^r^--  .     I'.in  '  r.achincs,  such  ary  the  horizc  rc^-^.l  band  saw,  make  your 

's  *e-3  buriensone  so  you  can  acccrolish  your  job  in  a  raore 
s.^i-L-Lful  r*anner.    \ou  ;iave  learned  a  very  u.^eful  lesson;  now  improve 
rvn  this  bv  going  on  to  the  next  task  packa^^  .     If  you  can't  hack  it, 

C  oil  ^  t  C  K    ~  t 
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UNIT  POWER  SAWS 


TASK  PACKAGE  I? 3;     HORIZONTAL  BANDSAW  (ANGLE  CUT) 


PREREQUISITrlS;    UNIT  I;  UNIT  III,  TASK  PACKAGES  1  and  2 


RATIONALE: 


You  have  seen  the  importance  of  being  abl^  to  use  a 
power  handsaw  to  cut  metai  stock.     In  this  l^tsk  r.ickage  you 
vill  learn  to  cut  stock  at  an  angle.    There  are  many  uses 
for  this  skill,  the  chief  use  being  in  the  construction  of 
objects  requiring  angular  cuts  such       tables,  workbenches,  and 
other  types  of  equipment. 

Learning  this  skill  means  you  will  be  adjusting  the 
tnachine  from  its  normal  working  position  to  one  that  meets 
the  needs  of  your  job.    Remember,  always  return  a  machine  to  its 
normal  working  position  when  you  are  finished  with  it*  Don^t 
leave  your  mess  for  someone  else  to  square  away.    You  wouldn't 
like  it. 

OBJECTIVE: 


Upon  completion  of  this  task  packnge  you  will  be*  able  to  use  the 
horizontal  handsaw  to  cut  stock  to  a  given  angle,  4  stanch  ^-"d  of 
accuracy  of  +  1*  will  be  required. 
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LL\RNINO  ACTIVITY: 

!•    Review  sound-slide  programs  M-III-2  and  M--III-2A  again. 
2*  '^^^^^  Techno  lo-.v.  pa  :e  iG6,  Trocedure  for  Angular 

Cutting,  [;lves  you  the  necessary  infcrrraLicn  for  making 
angular  cuts  of  'net^il.    Read  this  very  careiuliy  and  then 
go  on  to  your  Learning  Practice, 
Ihis  is  a  snort  oi*ei 

LEARNING  PRACTICE: 


Tools  and  Lquipr?ent 

1.    Horizontal  handsaw  3.  Scriber 

;  2.    Machinii^t^s  scale  /. .    Coril  '  nation  Square 

1.    Obtain  from  your  instructor  the  foilowinf;  -.aterials: 

I  a.     1  piece  of  ilatstock  about  12**  in  ler.uth 

i 

I  b.     1  piece  of  roundstock  about  12"  in  len?;th 

;  c.     2  pieces  of  angle  iron  about  12"  in  length 

\ 

;  2#    Set  the  vise  at  hS""  fion  the  blade  and  cut  t'ne  flatstock 

and  roundstock  at  an  angle.    When  the  cutting  is  finished 
check  the  degrees  of  angle.    You  sho\ild  be  accurate  to 
within  +  l*.    If  not,  reset  the  vise  and  try  until  you 
successfully  make  an  accurate  cut,    Vou  will  need  six 
accurate  setup  for  the  next  Learnins;  Practice^ 
3,    It  is  often  necessary,  in  a  trachine  shop,  to  construct  project's 
using  angle  iron.    One  of  the  probleir.s  encountered  is  making 
good  Joints,  at  the  corners,  for  welding.    One  type  of  corner 
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LEARNING  PRACTICE  (contM); 

joint  that  is  used  is  called  a  miter  joint*    This  joint 
is  made  by  cutting  two  pieces  of  angle  iron  at  45**;  then, 
when  they  are  welded  together,  a  90"^  ar,:;le  is  formed.  Your 
problem  is  to  use  the  two  sliort  pieces  of  angle  iron  to 
make  a  90**  miter  joint. 

Hint:    Use  your  combination  square  to  draw  lines.  Don't 
start  off  by  cutting  the  pieces.    Try  to  figure 
this  problem  out,  but  if  you  can  not  do  this  then 
ask  your  instructor  for  help. 
4.    When  you  have  finished  show  your  v;ork  to  your  instructor. 
Hetals  is  where  the  action  is. 
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UNIT  III:    POWER  SAWS 

TASK  PACKAGE  H:    VERTICAL  BAND  SAW 

PREREQUISITES;    UNIT  II,  TASK  PACKAGE  3;  in^IT  III,  TASK  PACKAGE  1 
RATIONALE: 

In  recent  years  the  vertical  band  saw  has  won  wide 
acceptance  in  the  machine  shop,  partly  because  machinists 
have  seen  how  useful  it  can  be  as  a  labor  saving  device  riid  also 
because  the  many  accessories  have  made  this  machine  more 
than  just  a  band  saw.    You  will  be  introduced  to  only  a  few 
operations  on  this  machine,  but  in  the  future,  as  you  continue 
to  work  in  the  machine  area,  you  will  spend  more  and  more  time 
working  on  and  learning  about  the  vertical  band  saw.    It  is  an 
essential  tool  for  the  machinist. 

Try  this  task  package.    You'll  IlUe  it! 

OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
vertical  band  saw  to  cut  contoux'B.  circles,  and  straight  lines. 
A  standard  of  accuracy  of  4-  1/16 th  of  an  inch  will  be  the 
criteria  for  performance. 
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LEARNING  ACTIVITY; 

1.  View  slide-sound  program  M-III— ». 

2.  Read  in  Technical  Metals,  The  Verr  *.cal  Band  Sav,  pages  94  to  •?6, 

3.  Read  In  Metalwork  Technology  and  Practice,  Sec^iona  201,  202  ^ 
203,  and  204,  pages  95  to  100. 

4.  Read  In  Machine  Tool  Technology,  Variable-Speed  Band  3aws. 
pages  160,  161,  and  162.    On  page  164  are  safety  precautions* 
Write  the  following  1,  2,  6,  and  7: 

(1) 


(2) 
(6) 
(7) 

5,  In  the  same  reference  read  and  study  Units  33  and  34,  pages 
166  to  170. 

6,  Show  your  work  to  your  instructor  and  begin  your  I^earniji^' 
Practice. 


LEARNING  PRACTICE: 


Tools  and  Equipment 

1,  Vertical  band  sc^; 

2.  Layout  tools 


3.  Layout  fluid 

4.  Co^nbinat^on  qov-^'TO, 
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LEARNING  PKACTICE  (cont^d); 

1,  Obtain  from  your  Instructor  1  piece  of  flatstock  at  least 
1/8"  thick  and  6"  square. 

2,  Lay  out  a  line  1/2"  from  and  parallel  to  one  edge.  Make 
another  line  1/2  inch  from  and  parallel  to  the  firat  line, 

3,  Lay  out  a  3"  circle  in  the  middle  of  tK<»  stock. 

4,  Lay  out  an  S-curve  on  the  remainder  of  the  stock. 

5,  Cut  the  straight  lines,  then  the  S-curve  and  the  circle • 

6,  Show  your  work  to  your  instructor. 

The  vertical  band  saw  can  save  you  time  in  many  applications 
in  the  machine  shop.    When  used  at  the  proper  speed  and  with  the 
appropriate  blade,  there  is  very  little  this  machine  can  not  do. 
You  are  coming  along  fine.    Be  proud  of  the  skills  you  are  learning • 
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UNIT  PACKAGE  iV!    DRILL  PRESS  OPERATIONS 

PftEREQUISITESt    UNIT  I 

RATIONALE; 

One  of  the  first  machines  the  new  machittist  will  generally 
operate  is  the  drill  press.    The  ma]^  reason  for  this  is  that 
th^  dtlll  pr^Bs  cart  be  used  to  perfortn  many  blisic  operatloiie  that 
will  be  performed  on  other  machlTies,  thus  giving  the  new  machinist 
good  background  experience  tot  operfjting  btHer  machines.  Another 
reason  is  the  drill  press  is  not:  as  complicated  as  a  lathe  or 
milling  machine  to  set  up  and  perform  emitting  operations  on. 

tit  thi^  uillt  you  will  learn  to  set  up  and  operate  the  drill 
ftiresd^    bfcldldfesi  the  U^udl  operation  df  drilling  holes,  you  will 
dl^d  dd  bbring^  fcounterboring,  spotfacing^  and  reaming.  Many 
of  thene  oporaCions  are  :?,o.c.  ^iofu^-'^^^  vordr    to  vOki  rlghr  now.  h  i 
as  you  work  your  way  througr.  tlu:>  uul-v  in^y  will  beccn^o  a 
permanent  pnrt  of  7<  ur  *\c:r^,ir-        '.-.t*--i7>j   n,-    ''-^  ^^.^f^'f'^^  w?^--^ 
it*s  about  drilling! 

OBJECTIVES: 
General:: 

Vpbx\  cr?rx\piet}cv.  of  thU^       ;r   '  -  "  jh:^'  ,     rprrp;,?  t-t  o  d^i'  "* 

press  111  n  r^al'^.  Tinnnf:  v'>..^   ;  ^    ^  c< Im"  r.'^il]  ^^.e^i^  t^pp -r.  . 
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UNIT  PACKAGE  IV^    DRILL  PRESS  OPERATIONS 

PREREQUISITES!    UNIT  I 

RATIONALE; 

One  of  the  first  machines  the  new  machinist  will  generally 
operate  Is  the  drill  press.    The  major  reason  for  this  is  that 
the  dtill  pr^Bs  cart  be  used  to  perform  many  bksic  operations  that 
will  be  perfoniled  on  otihp^  machinf>s,  thus  giving  the  new  machinist 
good  background  experience  lyr  operating  btlier  machines.  Another 
reason  is  the  drill  press  is  not  as  compKcated  as  a  lathe  or 
milling  machine  to  set  up  and  perform  cutting  operations  on, 

lit  this  uilit  you  will  learn  to  set  up  and  operate  the  drill 
t^iressa    tiiadld^si  the  Usual  operation  of  drilling  holes,  you  will 
fllsd  66  bdring^  tounterboring,  spot facing^  and  reaming.  Many 
bf  thet?e  operations  ore  mo...iinpJ  r"^s  vcrdj  id  vcv  Tij:)v..  nov^ 
as  you  work  your  way  U\rouc.'\  th.r  u^iU  cht^y  will  ut:cor.c  a 
pfermanent  part  of  ^fr^.—  w        )  - '  o  -  ^/'iM  ,  .r.*— 

lt*s  about  drilline* 

OBJECTIVES; 
General; 

press  irl  a  ^^ifq   -r  nr:'  r  \  ^    \  ;   '^fji  y  e<  -       t        •  ^ 


M-IV  2 

OBJFXtlVES  (eontM); 
Specific: 

Upon  completion  of  the  task  packap,es  for  this  unit,  you  will  be 
able  toj 

!•    Use  the  proper  holding  devices  to  engineer  set-ups  for  drilling 
round-stock,  flatstock,  '^jJ-eot  rr.Pt.U,  and  irregular  shapes. 
Acceptable  performance  will  be  based  on  the  instructor's 
checklist, 

2*  Use  sdcketti,  sleeves,  a.id/(i.  ciiucks  to  ch<ingfe  the  holding 
capacity  of  a  drill  press  spindle.  Your  performance  will 
be  evaluated  using  the  instructor's  checklist. 

3.     Use  the  proper  speeds  and  feeds  to  drill  lioles  in  steel,  cast 
irdn^  btads,  and  aluminum,    A  standard  of  accuracy  of  ^  i/32nd 
of  M  inch  will  be  required  and  the  correct  choice  of  speeds 
and  ic:Gt!<^  will  t'e       '    ^rr  :     d        tri  '   <  n--' ri:"t  ;r  *  ^  cho-^-^  - 
VAie  rhe  drill  pr-^'^^  st'^^    ,   t-    .''t-^'l  '^oier,  in  -j  ^p-c'f'.  ^ 
An  a  c:cur;?cy  o    4  \  /  \  ^        ^  *    r^"^.  ^        vi  1  '   ^  f    ^  he       :ep  ^' 
^Candard  of  perform  in  \ * 

i-se  the  proper  tu-ol  t     r^^.t   r  -  irk,  c"'-:*'-         i'^  , 
face  drilled  iioio^^,        *    !  •      ,   -   .    '  > 

"h'   ^'^   r,cf      -'l'^  Ir   sr  "  '  -r.  ' 
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M-IV  '  3 

OBJECTIVES  (contM); 

Usd  cable  adiUfitriGnts  and  proper  holding  devices  to  drill  angula: 
boles  in  metal.     Ar.  accuracy  of  +  l/32nd  of  an  inch  will  be 
the  acceptable  standard  of  performance. 
7.    Use  a  straight  or  taper  j^hank  reatner  to  ream  holes  to  a 

specified  size.     An  accuracy  of  +  l/64th  of  an  inch  will  be 
the  acceptable  standard  of  performance. 

Use  correct  tap  r.ril     ^izo^  t 'p,  and  tapping  attachment  to 
drill  and  tap  holes  as  shown  on  drawings.    A  standard  of 
accuracy  of  +  l/32nd  of  an  inch  will  be  the  acceptable  standard 
of  perfonnancig  for  the  depth  of  the  tappJed  hole. 

L£ARHING  ACTIVin'! 

The  task  packages  in  this  unit  have  been  designed  to  be 

v..  :v-d  V-  :i  m        .    '    :        •  ^  ,     1^.  t:is-   pa'_^     ;  v 

i  n  t  roduc  e  r  ou  to  t  "  H  r  i 1  pr<^^  -  nn  !     r  ^  1     b  1 1  s  ,  r  n  c'  ^  c  c  b  - 
r-acknee  Will  Involve  ^c*:  ^'^re,      .  plv        ^lo  r-cypt  icr^i        *  h-^ 
-.ecbine.     At  the  c.^r,^     o;.^-        t  .s-  t'.v.l'-  ra:kag( \      v\li   'on  ^^]ve;i 
.4  "esc,  both  .rrittep  -t;c'  r  .-s  -  ^- -  -  n-^.^   to  check  tbo  cV"?'.^*"t  ot'  pro^rf^^"- 
vou  have  made. 


preser tnt . -^'^ , 


in  tr.  \s  ,  r ;  t  i: 
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M-IV  4 

LBARKING  activity  (cont'd); 

TASK  PACKAGE  1:  SETUPS 
TASK  PACKAGE  2:    BIT  HOLDING  DEVICES 
TASK  PACKAGE  3:    DRILLING  HOLES 
TASK  PACKAGE  A:    DEPTH  DRILLING 

TASK  PACKAGE  5:     COUNTERSINKING,  COUNTFRBORING,  /uND  SPOT 
FACING 

TASK  PACKAGE  6j     ANGULAR  HOLES 
TASK  PACKAGE  7:  RrAvj-c 

TASK  Package  B:  liACHiNE  tapping 

After  reading  the  above  information,  you  may  feei  qualif:  co 
pM^  d  cowprfchfehsivd  tfest  covering  this  Unit.     If  you  think  yra  can 
pass  such  d  test,  see  your  instructor  and  explain  your  position  to 
hlirii    If  he  f^^l^  you  ta..  do  drill  {Jress  work,  your  instructor 
viii  glvfc*         the  Unit  post  test.    Otherwise^  start  with  task 
package  i  add  learn  about  the  drill  pross. 


^  t3f> 
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TASK  PACR.\r;i:  f/l;  SliTUPS 
rRLRLQUISIiUSf  .NO:ih 
■^AT  in;  ALL  3 

This  ta<jk  pacLacc  is  vour  introduction        t  je  drill 
The  ninjor  point  of  tiiis  task  nackaao  is  u^^i^^;  tills  rac:iine 
safe  wny,  ano  t!ie  only  t  nv  lo  cc  criiiinr.  is  Co  u^e 

devices  for  your  t/orkplfcces ,    ^^nlv  a  i-nHk  ^ndtedr  would  cv 
drill  «1  'nolo  on  tlio  drill  ^re^s  'v;itiicut  ciar::Unc:  do';n 
YdU  cir^  Tltt  Iclh^er  rtn  anatfeur  gb  vau  ^411  .llwrlys  use  cln-ir'i 

Kiltdty  niitlded  pros  becbny  old  pfbs! 


lnr>H  ddrriplfetJdn  of  this  t 

proper  Itoidinp  dev»::G^:  to  ons^i^vor  ?-,'t-»jp^  f^^r  dr'Il-    ?  — 
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1.    Viev  siiuG-qound  pror.rnr*^  *'-IV  and 

?.  •n-'.rGs  122  tD  127  in  liacuinc  Siiori  Operations  and  Setups 

anii  srjv-v  t;-.e  figures  siiowini;  tuo  aifferent  setups, 

nn.^e  13-  in  t.^.c  snne  reference  read  and  write  in  the  spaces 
ti.e  follow'   ^   ^i^ffjit\'  rui-es: 

) 


1*1  TDchnic^l  'etils  read  Lhe  tonic  WorkpiecG  iibldine  Jevices, 
nnteq  372  and  373.     Studv  t.ie  r>lct.Ure9  siim^itlj;  ttiese  oevices 
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LtlAUNINO  rRACTICE! 

TooIb  add  Equipment 

1.  iJrill  press 

2.  Holding  device 

1.    Make  the  following  setups  on  the  drill  press.     (After  you  have 

made  a  setup,  h^ve  vour  instructor  evdlUatfe  your  work  before 

mdking  the  next  setup.) 

d.    Fdr  roUndstock 

b.    r«t  fldt  stdtk 

Ci    Pot  sheet  irtetnl 

For  Irregular  shapes 
Mt3TBj    YdU  may  want  tb  make  a  mark  on  the  piece  of  stock  to  show 

ydur  ihettucfcor  wH^re  the  hole  would  be  drilled. 
2i    Atfcer  ydUr  InstrUctdr  has  evaluated  your  work,  put  away  the 

hdld  inj^  devLceF?  and  c  l'^pv-  i';)  \  our  area. 
3^    Many  people  make  the  mistake  of  drilling  holes  without:  usl'"'^' 

holding  devices.     The  trua  craftsman  does  not  take  a  chance 

with  safety! 

i     Without  r^eclsion  n.i^h  i  n  i   t    ,  nnn  would  never  b-iv^^  IpnL^"^d  on  thii 
inoon. 
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M-lV-2 

UNIT  IV:    DRILL  t^RESB  OPERATIONS 
TASK  PACKAGE  #2;    BIT  HOLDING  DEVICES 
PREREQUISITES;    l^IT  IV,  TASK  PACKAGE  1 
RATIONALE; 

If  your  drill  bits  are  not  held  fitmly,  you  cannot  do  ybur 
Work  properly.    Therefore ^  bit  holciing  devices  are  Very  fessferttlal 
to  you  M  ^  iBctcHitil^t*    So,  let^s  htJpe  thi^  tMsk  pdckdj^e  hdlds 
your  attention. 

fiesldd§  Hdldltlg  tri<^  t/orkpifete  finrtly,  ydu  must  dl^o  knoW 
lidtl  to  insert  different  dtill  bits  attd  drill  bit  hdlditlg  devices 
itt  M  dtlil  ptB^^k    It  is  with  this  knbWlfedge  thMt  you  Will  be 
^f1  get  tb?  r-pyihuri  ^erVic*e  frori  this  mabhitlei 

In  this  tdsk  |>rit:kagQ  yru  will  he  vuroduc^'d  to  the  drill 
bit  chuck,  the  dlfefeve^  and  ih?^  iinar^tn  and  will  learn  i^har.  ep;:h 
of  these  ho  Id  ire  tlevice^  c^n  qo,     Voj  v  V;  a  Jan  ^.w^  th^n  on 
dl-iii  ptes9  in  a  nut  '  er  of  wp.ys        order  to  C'l^jiige  the  cr.parity 
v'f  the  drill  press  ppitrijc^. 

t,e ^ r n  rh i  ^  t  ns^k  p a c  :<  ays-  •     V i . u     :  1  I  need  t:  h  1  ^  i' r  -  ^"  1  c ■  5> p 

wheil  vOli  ^tait        drill  h^-^-. 
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OBJECTIVE  I 


Updn  completidn  of  this  task  package  you  will  be  able  to  use  sockets, 
dl^eVGs,  arid/or  chUcks  to  change  the  holding  capacity  of  a  drill 
pre^d  spindle*    Ybur  parfortnafice  will  be  evaluated  usirig  the 
IhsfclrUdtdr*^  chfeck  list. 


LEAtl^tNQ  ACTlVITVj 

It    View  dlide-^dUhd  program  //M-tV-2v 
^4    ite£lding  assignments: 

A,    l^echhlddi  Metdls,  pagfe^  370  to  372. 

MetalWdrk  Technology  and  Practice,  Urtit  25,  pdfeed  1^3  fcb  19^. 

Ci    Machihd  tbdl  Techtldldfey,  Unit  4D,  pdges  183  td  l93t 

fU     M^chiiM.'  r:r'.opJ?'>-f?rjt  i^-tis_r.nfl  Sctujilt  p^gei  Il9  to  123. 
3.     thfe^d  reading  assii^nmeiUs  are  very  Irr.portjint ,     keaci  theci 

carefully  aild  ffe^^l  froe  to  ^sV  your  instructor  any  que'^t  ioi 
A.     Wherl  yuii  h.ivfe  fmii^luHc!  rending  nesignmeut     chcick  with  -/voj 

Ih^ttUttdlr  iiild  go  into  1  he  Lfcanling  Practice > 

L^ARNlMd  t>RACTtCE; 

1*    Drill  pre«'^  3.  SJopves 


M-iv-2  : 

1^    Set  Up  the  smdll  drill  preea  to  atice{5t  the  following: 

a,     ]/      ij.h  straight  shank  drill  bit 

b»    brill  bit  with  a  No.  3  Morse  TApet 
Drill  bit  with  a  No*  1  Morse  taper 

d.    DrilJ  bit  with  A  No.  1  Motse  iAper 
2.    Set  up  the  large  drill  press  to  accept  the  above  bits  and  also 

A  Ndv  ^  Morse  Tdper. 
3»    When  ybu  have  completed  the  above  Lt^atttinfe  t^r^etltfe^ 

demotlstrate  to  your  instructor  thslt  you  ate  able  to  do 

this  tthd  he  will  evaluate  your  pettdHtidttee* 
H$    l&n^t  it  £uii  to  dtlll  M  little  bit?    Nbi^i  ttettiettibet  What 

ybuNe  Ifearnfed  and  taper  t>ff  td  the  rtfeitt  tftsk  pddka^fe. 
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Ut^tt  IV!  URILL  PRESS  OPERATlOMS 
TASK  PACKAGE  it3i    DRILLING  HOLES 

PREREQUISITES 3    UNIT  II,  TASK  PACKAGE  3;  UNIT  IV,  TASK  PACKAGE  i 
RATIONALES 

Good  morrtinn?    This  is  Balloon  no.  M-IV-3  taking  you  dldft^ 
s*o  pH^nee  dbn't  drill  any  holes  in  it.    Drilling  holes  is  part  of 
the  fHdbhjtllst'*;  crdft^  but  he  (ioe.sn't  punctUrfe  balloohs  -  br  task 
packdgas.    He  Concetitrates  oh  metals. 

Making  round  holes  In  pieces  of  metal  does  not  sound  like 
tnucll  of  art  dttlohltiH^htnedt,  but  whfen  you  have  finished  this  trisk 
t>atikdgrf  you  Will  be  rfeady  td  dis^gtee  With  anyone  who  tndkfe^  a 
HtjitiBWfertt  ilkfe  fchdt. 

•  Sesldes  rniikitig  a  hole,  3  lot  of:  vour  time  -and  experioncp 

I  will  bfe  Used  in  devising  tnethodf?  of  making  a  hole  safely.  In 

I  tafctj  It  Is  hot  Unusual  when  drilling  iioles  to  spond  tnuch  nore 

I  titne  clamping  the  wdrhpleca  than  in  the  actual  drlJllnf?,  Renumber 
j 

i  tiiis  when  you  have  a  pcrt-:;:ujar1v  lijfflcult  job  to  cla^^^p  g^d  don't 
\ 

I  Nkfe  sht  rt  cuts  when      f c t v  j  '5  l*ivo  1  ved , 

/ 

j  He  sarle^  bo  «;affe,  he  qounJ,  be  ;iround  to  -io  another  t:^^-'  pac-np,e^ 

i 

i 
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OBJECTIVE! 


Updn  completidn  d£  this  task  package  you  will  be  able  to  use  the 
proper  speeds  and  feeds  to  drill  hdles  in  steel,  cast  iron,  brass, 
ntid  aluminum.    A  standard  of  nccuracy  of  4-  l/32nd  of  an  inch  will 
be  required  and  the  correct  choice  of  spGeds  and  feeds  will  be 
detettrtlned  by  the  instructor's  check  list. 


LLVHNING  ACTIVITY 3 

1.  the  ^how  for  today  i^  slide-sound  program  /ifM-IV-3. 

2.  Review  Mathematics  for  Vocations,  package  if  13^ 
it    Read  th^  fdtlowirtj?  a^sigrtneilts: 

fl,    Mdchitle  fool  Technolocy,  llHlt         pages  199  td  201  and 

Unit  4A,  pages         to  208*    Also  notice  Table  5>  page  lft7, 

\\\  the  r^njiiii  rt'fc  risvr.j . 
b.    Metal\;drk  Tecimolo^v  and  Practice,  L-nlt  29,  papes  ri3  ' 
C,    Maclline  Shop  Operations  and  Si.iups,  pprcg  11C>  to  ij'*,  Z^.^- 

on  p/ige  ij4  ^rii  Suotv  Prucvii  Ifro^ ,     l.'flCi  ruluq  ivirrr*  r  \ 

3 ,  3 ,  ^  ,  and  ft  In  me  *  -  p .  u'.  e  s  b  e  J  o  v : 

2. 

3. 

5. 
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LEAftNING  ACTIVITY  (cont^d): 
6. 

8. 

l)b  ndt  just  Write  these  rules?  study,  urlderstaftd,  and 
jJr^citltife  them^ 

A.    St^rt  your  Leariling  Practice, 
LEARNtNG  PRACTlCfeil 

Tdol§  drld  lEclUipment 

li    Drill  press  3.    Layout  tobls 

ttdiditig  dfeVices  4.    ^electldtl  bf  drill  blt^ 

!•    ObUlti  ftotft  ybUi:  iildfctUttdi:  the  fdlioWing  stdckj 
«i    Alum^r1Ht«  c.    C^st  irdrl 

hi    dtdss  Steei 
2.    Otl  fedch  piece  dt  fftjiterln]  luy  out  in  ^oue  pritt^rn  a  series 
foUl:  hdl^j^. 

Prick,  then  renter  punch  tiie  hole*^ 
b*     tiamp  t)i€*cefe  in  the  drilj  pre^^-i 
c.     Set  tht*  ptopet-  spe<v: 

d*    Drill  holeR  the  following  sizes:     3/16,  1/4,  9/16,    ui-'  1  inr 
NOTEj     In  the  event  iHe  sc^>!io1   shop  cist's  not   ho  jo  scmr  of  l:<*- 

tnatt!rl^ls,  the  corre^:l  .sp^-ed  orld  feed  [<  r  thnt  n>at:'::ri..  ^  * 
be  presfeinted  by  ^cii,  to  the  .*!u-trii,t  fiTf.!. 
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H-IV-3  4 

^it:AR^tI^^G  pnAClICE  (cont*d); 

Thd  edfety  in  using  the  correct  holditlg  devices,  the  use  of  the 
proper  spdeds  and  feeds,  and  the  striving  for  accuracy  are  the 
impdttattt  lessons  of  this  task  package.     If  you  have  learned  these 
items  you  have  done  a  good  job.     Keep  it  up  when  you  go  to  the  next 
task  package ♦ 
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imtt  IVt  DRILL  PRESS  OPERATIONS 
TASK  PACKAGE  //4!    DEPTH  DRILLING 

PREREQUISITES;    UNIT  II,  TASK  PACKAGE  //3;  UMiT  tV,  TASK  PACKAGE  #3 
RATIONALE  t 

the  aklli  to  be  learned  irt  this  task  package  is  not  a 
difficult  on6,  but  it  is  one  that  takes  somfe  practice  and  you 
ttUfilt  gfet  to  krtdW  th<^  tiidchitle  yoU  ^r^  Wdrtcldg  otli    tn  thi&  task 
prickdge  ydU  vrill  leartl  how  to  drill  hdles  using  depth  stops.  The 
depth  afcdpa  tm  each  drill  press  will  functibh  just  a  little  bit 
dlfftetetit  dhd  lt*9  these  dittfereilc^^  ydU  tftust  tak^  Ihto 
eottdidettttldtt  Wh^n  dtillirig  hdlfeS.    tt  is  Usually  d  good  Idea 
Whfett  ddlttg  M  jdb  to  prdfcfclee  oil  ^  piec^  of  Uttap  befdte  dditlg 
ydUt  Wdtkpl^cea     In  thli^  >.*ay  ydu  Ipnrr  the  Tiiachihe,  end  d  goocj 
tt^ttm^n  always  kttdWS  hi^  hidchine.s, 

t3di1^t  rush  Ihtd  this  job  without  Vnrnvlhg  wliat  you  drt^ 
ddlhg*     You  have  tll«^  time  to  Ji^.rirTi,  ^^o  tnk^  U. 
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OBJECTtVEj 


Upon  completion  of  this  task  packagje.you  will  be  able  to  use  the 
drill  press  stops,  to  drill  holes  to  a  specified  depth.  An 
accuracy  of  +  1/I6th  of  an  inch  will  be  the  acceptable  standard 
of  pterfdrtiiailciei 


LEARNING  ACTIVITY: 

li    View  ^lldfe-feound  prdgraiti  M-IV-4* 
I4    ObserN^e  the  followirtg  figures: 

^-    M^chiiie  tool  TfechndloRv>  pages  177  aild  178,  figures 
8-1,  8-4,  drtd  8-5.    Note  thfe  different  pairts  of 

the  drill  press.    In  figure  8-1,  and  8-5^  the 

dbtjth  fir-^p  lei  tict  laHelf^d,  but  It  is  ele^trly  Visible. 
In  figure  8-3,  f:he  t'epth  stop  is  labeled.     Also  nct:ce 
thti  depth  scale  ^ind  pointer  on  thope  drill  presferjc^ 
b.  Machine  Shop  OpernMpr and  Setups,  pag?  vH^^,   figure  1, 
^hnw^  another  type  of  drill  pr^-ss  with  h  difterent 
kind  of  depth  g^Age  rind  di^plh  s'c^p, 
3  a     Vovi  ttflll   find  R  me  di  ffer  et^c^^  r\  t\pe?        d^rth  stcr^-^ 

ort  different  ^Iri  1  1  pt-?--%r  i-t  o!"  vo.r  b'-  .-ir.^ 

twd  tiUt-h'ke  device-?;  tri^L  ^.rt-   i^u.Afd  in  pla.     bv  t-.^'lii- 
eillng  one  against  the  (^tiK^\     Ihi^;  locVin^:  i:.pt.:*iod  15 
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LEARNING  ACTIVITY  (cont'd): 

ddlled  double  nutting #  and  is  dften  Used  in  a  mdchlne  shop 
for  removing  or  inserting  studs. 

There  are  two  different  depths  in  a  drilled  hole.    Ort  page 
85,  Blueprint  Reading  fOr  Machinists,  at  the  top  of  the  page, 
the  left  and  center  illustrations  show  how  a  blind  drilled 
hole  would  look.     The  depth  made  by  the  point  of  the  drill 
bit  is  somewhat  deeper  than  the  hole  made  by  the  body  of  the 
drill  bit.    Normally  the  depth  bf  a  drilled  hole,  when 
given  orl  a  drawing,  will  be  the  depth  shown  in  the  center 
illustration  dti  page  85  -  that  is,  the  body  depth.  You, 
6^  ^  laathirtisti  must  be  avare  of  th^  different  depths  since  there 
dtfe  tlnies  wheil  d  drawing  mfiy  be  wrong,  ^nd  If  you  werfe  to 
fcrllov  ir,^  Jir^^n.:.— .     r  ti^v     :  iv'n,;,  point  of  the  drill 

Hould  cbne  thri^ugh  the  Workpiece  and  the  v^^rkpiei-e  wou-  ^ 
b^cone  ^crap. 

5.     There  is  very  lit':  le  inforr.^.v:  n  l>\\  driilir.i>        a  .c-&ri.il:i 
depth  in  ynur  rsfeuenc^.>  '..iijri<\\.     This        ^-n-?  of  those 
skills  that  ni.i<t  be  l^.^rv-ci        vrr^^ti^e.  ^io  on  to  ^ur 

Lear n i n g    r a-^tj . 
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LEARNING  PRACTICE  (cont*d)t 

3.    Depth  micrometer  4,    Prick  and  center  punches 

1.    Obtain  from  your  instructor  a  piece  of  flat  stock  at  least 

7/8"  or  1"  thick. 
2i    Ldy  out  a  series  of  at  least  10  holes.    You  may  do  more  if  you 

think  you  tteed  thd  practice. 
3.    Drill  holes  to  the  following  depths: 

a.     1/4'*  b,     5/^^"         r.     3/8*»         d.     7/16'*         e.  1/2" 

f.    9/16"         g.    3/8"  h.    11/16"      i.    3/4"  j.  .427 

NOtEj    Use  at  least  a  3/8"  drill  bit  and  all  depths  are  for 
bddy  sizfe* 

ft-    Ltibfel  the  holes  find  write  dov*n  the  depth  you  haVe  drilled.  Shew 
the  work  to  yoUr  iristtlictot.    Kfeep  this  piece  of  stock  for  your 

3»     BfefethoVert  was  d  per  fortinni  si  •     Wlw  si^culdn't:  ypi:  beco^..  : 
toot 


\ 
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H-lV-5 

UNIT  IV!    DRILL  PRESS  OPERATIONS 

TASK  PACKAGE  if5l    COUNTERSINKING,  COUNTER  BORING,  AND  SPOT  FACING 

PREREQUIbi..ii.S;    UIiIT  IV,  TASK  PACKAGE 

RATIONALE! 

SpacesHijJ  H-IV-5  is  now  on  the  launch  pad.  It's  countdowTi 
tltoti  fdr  cruntersinkitig,  counter  boring  mid  spot  facing.  Ready? 
5^  4,  3,  2,  1  -  blast  off  into  this  task  package. 

the  three  dperatiotls  that  yoU  will  leant  in  this  task  ^ackag-e 
are  performed  on  machines  other  than  a  drill  press,  but  most  of 
the  time  the  drill  press  will  be  used  td  do  them.    All  three  of 
these  operations,  countersinking,  counter  boring,  and  spot  facing, 
eetve  very  serious  pur^joses  in  the  tuachine  trades. 

One  of  the  -^.iny  iiir^o  of  ccM;ptr'^f3inuing  1^  on  high  spc^f^^  ni**- 
fcraft  and  spaceahipf?.     Countersinking  l^olps  to  decrease  vlnJ 
resistance  of  these  vehicles  by  ket^pinf,  ihe  \\ql\q^  cf  t  .e 
evert  with  the  surfac^^. 

Counter  boring  etrnl  syoL  lacing  are  jbco        ranv  rarts  r.r,a 
castings*     After  you  i^ave  finisrieU  tiiis  tArsk  package  lake  a  Iccx 
'^tound  the  machine  rf[;cp  and  see  hcyj  tar.y  i,'it.c<is  of  eqi. xpc^n 
heve  had  thesfe  op€»rationi4  perforroJ  on  the^. 

To  be  a  good  niachiiusi  you  nust  krow-  tlieso  operrit\,*"  , 
this  Is  your  goal,  this  tnVr  -rrV         as   ;^.itl:?c  ^>  he  ^  •  ^  -  . 
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OBJECTIVE: 

Vpor.  completion  of  this  task  package  you  will  be  able  to  use  the 
proper  tool  to  countersink,  counter  bore,  and  spot  face  drilled 
holes.    A  tolerance  of  +  l/32nd  of  an  inch  will  be  an  acceptable 
standard  of  perfornance.     Tne  correct  choice  of  tool  will  be 
detertJiinec        the  instructor's  cneck  list. 

! 

LEA:J>ING  ACTIVITY: 


!•     View  slide-sdund  progra:::!  ?  M-IV-5  for  today's  show. 
2.     Study  Init  14,  page  69,  in  Blueprint  Reading  for  Machinists 
itid  Unit  19^  page  69. 

s»     Yecnnical  Metals,  pages  377  and  378,  the  topics 

Countersinking^  Counter  Boring,  Spot  Facing*  Uote 

::v,-^-^      ~ ' '  f  7;--t*. 
^-     Ma  w  :•.  m  e  '^-ol  7  c  c)}  n  o  I  o  ].y  ^  pf^:*  s  IVZ  and  "^^3,   tl*e  t?^i^' 
Counter  Hcrinc  Torls  anvi  .  ttrs^-.ik:.* 


ERIC 


M-IV~3  3 

LEARlUt^G  ACTIVITY  (cotttM): 

The  +  l/32nd  of  an  inch  is  a  fair  degrefe  of  accuracy  for 
beginners,  but  after  you  have  mastered  tiiebe  operations  you 
u.'ll  have  to  work  to  tne  .001  of  an  inch. 
5.     Go  to  your  Learning  Praotlce. 
LEARNING  PRACTICE; 

Tools  and  Equipment 

1.    Drill  press  3.    Holding  devices 

2*    Counter  bores,  spot  facers , 
and  countersinks 

it    Using  the  t^iece  dt  stock  frcn  your  last  task  package,  drill  5 
trtdre  hdle^  in  it  with  a  3/10"  drill  bit.     (You    hduld  how 
hdve  l5  holes  in  this  piece.) 

drill  sbme  of  thos^j  holes  UtiL-per.) 
J.     Spot  face  5  holes. 

d  3/10^'  iJat  iiead  scrow  to  cluick  i  Ki»  depth  of  ihe  covr,t  L-r  s  ink  ♦ 
See  i le t a  1  w o r ic  T v c p. ii o .1  o y  nnd  Practice,   f  i gu r ^b2  ^  p n ? 2 A  ♦ 
3.     When  you  Have  fompieted  t.       f;lLeen  liole^;,  ^liow  your  v,-  kc; 
your  inst i  nclor^ 
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LEARNING  PRACTICE  (cont'd); 

6,    YdU  can  count  on  countersinking  and  counter  boring  -  along 
with  spot  facing  -  to  aid  you  in  the  machinist's  craft. 

You  might  want  to  show  your  friends  v;hat  a  good  job  you  did 
on  this  task  packnee  and  explain  why  these  different  operations 
are  used*    When  you  have  finished  your  bragging  (a  good  craftsman 
always  brags  a  little),  try  another  t?<3k  package. 
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UNIT  IV t    ORILL  PRESS  OPERATIONS 
TASK  PACKAGE  //6;    ANGULAR  HOLES 
PREREQUISITES:    UNIT  IV,  TASK  PACKAGE  //5 
RATIONALE: 

There  are  many  '*angle8"  to  the  machinist's  trade  and  one 
of  them  ±&  drilling  angular  holes.     In  this  task  package,  using 
some  df  the  skills  Which  ydu  have  l^arn&d  pteviously^  you  will 
dtill  angular  holed  in  d  workpiece.    Combining  diffetfeht 
skills  to  solve  problems  is  one  of  the  outstanding  traits  of 
the  m^ehinidt.    Because  of  this  ability,  marly  people  thirtk 
d£  the  tttachlrti^t  as  a  "jdck-df-all-ttades''  When  in  reality  he 
1«  Just  a  man  that  cart  "get  It  all  together"  when  a  problem 
has  td        solved.     if  this  is  the  type  of  perscm  you  are  br 
WdUld  like  to  bfe,  then  the  machinist's  trade  is  »:fie  tr.idp.  for 

you. 

Your  task  packa$i('  awaits  you*  Sir'^l 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  tb  use 
table  adjustments  and  proper  holding  devices  to  drill  angular 
holes  in  metal.    An  accuracy -of  +  l/32nd  of  an  inch  will  be 
the  acceptable  standard  of  performance. 


LEARNING  ACTIVITY: 

1.  View  ^lide-sound  prdgram  ?/M-lV-6, 

2.  Machine  Tool  Technology,  page  178,  figure  8-3,  shows  the 
parts  of  the  drill  preiis.    Notice  the  index  pin,  tilt 
angle  scdle,  and  the  tilting  table.    Not  shown  is  a  nut 
that  IS  used  to  lock  and  unlock  the  table. 

To  use  the  table  for  doing  angular  drilling  the  following 
steps  should  be  employed: 

a.  Remove  the  index  pin. 

b.  Loosen  the  table  jo'kDai^  mil* 

c.  Tilt  tabJe        *::.e  nuL/z^^v  i-)   d^.^iet-^  d.^s^-'^^d, 

d.  Tighten  the  tp.ble  l.^ckiil^i  nut, 

e.  ReplacR  index  pin  pjb.^ible. 

NOTE;     Vou  mv.y  ^^et   tht*  mimb^  r  of  d^^^^r^"  s  "T  til'   t^y  uc^irj;  t'r- 
tilt  angle  sc^le^  but  a  m^^t      irc!  rite  mt^tbnd  is  lo  w^-'?  1''^ 
bevel  prolrjctor  th'^      .  f  ji.  i-     •    .  - 
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LEARNIMG  ACTtVltY  (cotltM): 

protrdctor  head  on  the  table  diid  line  Up  the  blade  with  the 
spindle.    Another  method  that  can  be  employed,  it  the  drill 
prB^B  id  level,  is  to  use  the  spirit  levfel  in  the  protractor 
head.    Sfet  the  protractor  for"  the  desired  degrees,  place  it  on 
th^  table  arid  tilt  the  Lable  until  the  bubble  is  between  the 
level  mark^.    This  method  can  only  be  used  If  the  drill  press 

level  in  all  directions.     Check  the  drill  {^ress  before  ^sing 
thi^  tnetHod. 

3.  Another  method  used  to  drill  angular  holes  on  the  drill 
pt^4§       td  Use  bldcks  Under  one  side  of  the  wdtkpieCe. 
this  Id  ddnlewhat  harder  to  do  tH^n  tiltitig  the  table  and 
it  tequlrea  dome  difficult  dlampirig  prdceduted^  but  it  c^n 

t>e  hyed   if;*'    irh^._^   ^     ^  nr[   f  H  *• . 

4.  therd  is  no  infc^rrr.at  i  on  in  yoUr  reference  material  on 
drilling  angular  hole^^, 

5.  Start  your  Learni-^j/  Irri-'tice, 

LKARNIUG  PRACTICE: 


toold  and  fecjUipment 


1».     brill  pr£!ss  xHtb  tiltlnfi  t;ihle 


^4r     Conhinatio-i  '^qUa^s* 


2. 


Drill  hit  -  1/8 


3i    f,^yoi:t  too'm 
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LEARNING  PRACTICE  (contMi 

1.  Obtain  a  block  of  metal  from  your  instructor. 

2.  Lay  out  and  drill  two  45**  angular  holes,  one  on  each  aide. 
Try  to  maKe  these  holes  meet  in  the  middle  of  the  block. 

3.  Show  your  work  to  the  instructor. 

The  job  that  you  did  in  this  task  package  is  a  very  basic 
type  of  operation  on  the  drill  press.    There  are  more  iilterestirig 
dnda  waiting  fdr  yDu  iil  tha  nexl  task  packagfe^.     So^  What  atfe  yoU 
waiting  fort 


UNIT  IV I    DRILL  PRESS  OPiSllATIONS 
tAf<K  PACKAGE  IfJt  HEAMING 
PREREOUISITLS;    UNIT  IV,  TASK  PACKAGE  6 
KATIONALE; 

Have  you  ever  heard  nnvone  say  tie  had  to  ream  the  kinf?-pin 
bilshinp;*?  ort  a  car?    If  yoU  have,  it  is  likely  ydU  didn*t  really  know 
what  he         talking  nbout.    l^hen  you  finish  this  task  package  yoU  will 
know  whdt  is  Trtearlt  by  reaming,  arid  whdt^s  ifiotd^  yoU  will  be  able  td 
do  it*    As  for  the  king-pin  bushings,  that  trtformation  you  will  find 
out  from  study  of  automotive  mi2chaHitl&. 

tteamihg  Is  Used  itt  places  other  thart  aUtbiHobllfeji *    As  A  hi^chlrlifet 
it  la  a  rtklll  you  ulll  be  cdlltd  oH  to  petfblrtit  W^irty  titne^.    So  Ifeartl 
fche  ie«sonJ<  bf  thifl  task  p^ck^fed  wfell,  ahcl  it  wlil  helpl  tb  fehhMrtce 
your  rrtl^  as  a  mnchinlst. 

keam  your  way  throu^;h  tUife  t.iftk  packav;^! 
c^BjECTlVti;: 


iJpon  chmflletlon  of  cIjIh  tfi'^'<  pfioUf^^B  you  Will       arjife  to  use  ei 
straight  or  caner  '^hnnk  r^^^-nor  to  rfeam  Hol^s  in  n  sbeclflcd  yir.e^ 
An  ncctiracv  df  -r-  ]/r>/<th  of  an  Inch  v'M  hv.  Hit'  n^c^r^'ablr 
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LfiARNlNQ  ACTIVITY t 

1-    The  feature  for  today  is  sound-slide  program  M-IV-?, 
2.     In  your  reading  material,  read  the  following  assignments: 
a*    Technical  Metals,  page  377,  topics,  Reanling  and  Using 

a  Machine  Reamer, 
hi    Machine  Shop  Operations  and  Setups,  pages  113  to  120, 
atld  pages  131  and  132. 

Metalwork  Techr:oJ.'>y  and  Practice,  tJages  220  to  225. 
d.    Machine  Tool  technolbfey.  Unit  ^1,  {)age  193  arid  Urilt  «ie, 
page  209. 
3*    Answer  thfe  folldwirtg  questions: 

^4    The  hble  td  be  teamed  should  bfe  frbni   tb 

  of  an  inch  undersiz^. 

^-^  .  -I  T-i.-^'-r  t---!  n  r^'^^ot-  ^  ^   ^Vetl  when 

taking  \^  hMc  pf  ihe  li'^l***. 
tt     Lis^t  the  four  rv?e^        ''5*1  ^'^'^r,  r'^">'n*^r-^: 

(]) 

j 

! 

i 
i 

I 
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LEARIjING  ACTIVITY  (cc't'd); 

d,    List  the  five  types  of  hand  reamers: 
(1) 


(2) 


(3) 


(5) 

4^    You  flUduld  how  hrtve  nn  idea  of  what  reamers  ^te  and  what  they 
are  Ujsed  for.     It's  time  to  put  them  to  work*     Start  vour 
Lliarrling  Practice  after  ycur  ii1*5trUctor  has  seen  yoUr  work. 

LEAKNLNTi  PK.M.riCE : 

tools  and  Equipment 

1.  Drill  prPFR 

2.  Chucking  ronmor^ 

3.  Hand  reanor^ 

I4     Obt^iti  from  your  Instructor  a  piecn  of  ti.ick  slock  and  drill 

tWd  Und^r'^^'*^  holes  in  it. 
2i     l»!^itij>  the  t'^jll  pr^c^'T  t^!^^'ndj  ^        fi  [^'i'df^  a^d  n  hmd  r»    •  '^r  , 

ream  ^h^  twn  hrlp<?  to  1-  ^.nnd» 
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LEARtlING  PllACTICE;  (contM); 

3.    Drill  four  more  undersize  holes  and  ream  these  to  size,  using 

mdchind  reamers, 
4«    Have  your  instructor  evaluate  your  \7ork. 

You  have  completed  another  task  package. 

Remember  that  the  reamer  is  used  for  making  very  accurate  holes. 
Something  else  to  tiiink  about  when  speaking  of  accurate  holes  is  that, 
if  you  ream  a  hole  to  l/A'*  in  diaa^eter,  you  can  not  put  a  1/4"  diameter 
rod  in  it  without  forcing  Lh^^  rud  in  the  hdle.     Try  it  and  see. 

Do  you  understand  why  this  is  sol 
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UKtT  IV;    DRILL  PRESS  OPERATIONS 
TASK  PACKAGE  #8:    MACHINE  TAPPING 
PREREQUISITES:    UNIT  IV,  TASK  PACKAGE  #7 
RATIONALE! 

This  is  secret  agent  M-IV-8  tapping  you  on  the  shoulder^ 
What  secrets  have  you  uncovered  about  machine  tappitlg?  None? 
Then  btfeak  ths  code  on  tb.^s  task  package* 

You  have  seen  and  used  many  df  the  drill  press  operations 
ttnd  you  should  have  found  them  to  be  helpful  in  obtaining  your 
godl       a  criftaiosil  and  a  machinist.    In  this  task  package,  you 
will  Ifesrn  another  operation  that  will  not  bnly  infcrease  the 
accuracy  with  Which  you  can  tap  holes,  but  will  alsd  make  the 
Job  much  easier  i«.aii  J-r>Lrg  it  .^y  hand.     It  this  is  so^  you  riut^ut 
be  diking  yourself,  why  did  I  have  to  learn  hand  tapping? 
reasori  you  learned  hand  tapping  is  becisase  i1  is  ext:retn?ly  hard 
to  drag  8  drill  presi>  uncor  a  car  and  set  it  up  and  tap  a  lioie  in 
6  crankcase*    If  you  don't  believe  this,  try  it! 

The  lesson  to  be  learned  fror>i  tiiif.  is  tiint  Lh.ere  is  n  place 
for  each  operati,:n  you  have  learned*    Your  jot  as  a  fikilK-i 
craftstcan  is  to  do  the  correct  operation  in  the  correct  ''l-^ce. 
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OBJECTIVE: 


Upon  Completion  of  this  task  package  you  will  be  able  to  use 
correct  tap  drill  size,  tap,  and  tapping  attachment  to  drill 
and  tap  holes  as  shown  on  drawings.    A  standard  of  accuracy 
of  +  l/32nd  of  an  inch  will  be  the  acceptable  standard  of 
performance  for  the  depth  of  the  tapped  hole. 


LEAI^NING  ACTIVITY: 

1.    Today's  secret  show  is  slide-sound  program  #  M-^IV-S. 
2«    Reading  assignments: 

Metalwork  Technology  and  Practicei  page^  223  and  226, 

sections  594,  595,  and  596. 
NOtfij    tigure  A66,  page  226  shows  a  method  of  starting  a  tap  using 


the  dcllJ  ^>Vi^<;^,    Wi  i  .-J^^        h  ^ ycu  iu^*:  sc.: 

hand  power.  Do  not  t^orn  ijja  012i"^'lii^  ^iL:» 

b*    Machine  Tool  \l<i?^' .  I'-^n^  f  i  '.r 

another  tyr^  ,  t  tr.^.p^'^  i;     ^ -^-rt  ^ 


3.     It  is  import'int  f  . 

you  can  oHr-       t:^,:s  n.^'er-: 
mateiiSiS  vritL*  drv^i  r'',t? 
Use  the  index. 
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LBARNING  ACTIVITY  (cOTlt*d){ 

R«f«rence  SoUrc<?  Pege  Number 

flk    Metalvoik  Technology  and  Practice 

b .    Machine  Tool  Technology   

Ci    Technical  Metals  ______ 

Machine  Shop  Operations  and  Setups 
ik4    You  may  have  trouble  undnrstatlding  how  to  use  sone  of  c.iese 
tables.     If  so,  show  tht»m  to  your  instructor  snc  ha  ca-^ 
help  ydU^ 

5t    You  are  now  ready  for  your  Learning  Practice^ 
LEARNING  P^CTICE? 

Tbdle  and  Equipmerit 

1.  Drill  press  3.    Tap  size  drill  bits 

2.  Tapping  attachment  A,  Taps 

)  .     Fr-^  '  :    ^.r  ;  '    .        ^  .         .  .     ^  ^  _ 

2;     brill  b  lioler:  fcT    t!?  t*o'     •  ri:  t'lre 

iU"32  INK  :,       /;>    '-    >^  :  .     •     .  ^ 

3*     ilave  Vbur  Instr-i^toi  •     -  z  - 

tfap  th^  r,bnV9 

Ui    Wtien  you  h-*  '   r-—  jr.*       -    ^     .     '  ^       •/  '  - 

boihs  or  scrt»v^  Ii^  t'«      p'>  r  ^o  ,  .  . 

You  jmvp  cr*^p?iet:<=»'J        '  •  : 
and  cl^at\  up  tt^e         * ,   t  :      >        >  ^        *  - 
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UNIT  PACKAGE  V;    UAtiD  AND  DRILL  BIT  GRirrDERS 

PRSREQUISITSS;   UNIT  I 

RATIONALE; 

ThiG  unit  ia  concerned  with  two  types    f  grinding  machxaes: 
one  that  you  will  find  in  all  machine  shops  and  one  that  -..ill  be 
found  in  most  machine  shops.    The  one  that  is  used  in  all  machine 
shops  is  tho  hand  grinder-so  called,  because  the  workpiece  is 
held  m  the  machinist's  hand  when  he  is  grinding  on  this  machine. 
The  hand  grinders  are  also  known  as  pedestal  and  bench  grinders, 
depending  on  how  and  where  they  are  mounted. 

The  grinder  that  you  will  find  in  most  machine  shops  is  the 
drill  bit  grinder.    As  the  name  implies,  it  is  used  to  grind  or 
sharpen  drill  bits.    This  machine  is  a  real  work  saver  and  also 
a  money  saver. 

You  will  also  learn,  in  this  unit,  about  grinding  wheels  and 
how  to  true  and  shape  them.    This  should  be  an  enjoyable  unit  and 
one  in  which  you  will  leam  many  new  things. 

OBJBgTIVES; 
General; 

Upon  comple.^.n  of  this  unit  you  will  be  able  to  use  hand  and  drill 
bit  grinders  for  grinding  metal  and  sharpening  drill  bits. 


er|c  1  f^? 


If 


xr  ii^  [c  ^  be 


J  -.ool  re:: I.  Acceptable 
l:;  :c;.or check:  i':t. 

a-;::  ;.hy  you  oh:ire  a 
.^-10 J  in  :iccorc::^nce  \;u.^h 


La:;dard 


i:\cluded  anrle. 


'  you  proceed 

^    :  ::r'^.  .e:::,  cec  Ihc  Resource 


>  ^  ^T.       .:oun  ^;:^c 
*.  ♦      ;a:i.:irc.'3  included  in 
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PA-.\A'".I         .'jRjLL  i3IT  ''ifLliDi;!? 

A  co-rre::e':  t.,   ;  •         H,..  f^^ven  to  yc;  li  you  foel,  at 

mis  point,  -.i.ai  you  ii f  io,.i  to  u-iko  i,.  ifowcvor,  if  you 

hr.ve  had  no  eXro:-o:..ce        •;hi  ;  arc-,,  ninrt  uivh  the  firat  task 
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UNIT  5:     HA,ND  AND  l^^XLL  BIT  CRINDKRS 


TASK  PACKAGE  1:     GRINDING  WHEELS 


PREREQUISITE:     UNIT  I 


RATIONALE: 


Don't  grind  to  a  stop  at  this  point,  but  don't  become  a 
•  regular  grind  in  your  studies,  either.    Just  learn  the  grinding 

techniques  in  this  task  package  and  you'll  become  a  wheel  as  a 
raachini  st . 

Grinding  metal  by  hana  is  one  of  those  skills  that  takes 
^  many  years  to  develop.     Learning  to  select  the  proper  wheels  to 

use  on  the  grinding  machine  requires  l<ir>s  time  to  learn,  but  this 
selecting  docs  require  the  machinist  to  be  able  to  use  and  under- 
stand his  reference  material.     Ihc  good  ir.achinist  is  one  who  is 
studying  and  learning  all  the  time.     He  is  a  person  who  lets  his  brain 
do  a  lot  of  his  work.    The  man  with  a  strong  back  and  a  weak  mind 
does  not  become  a  machinii;t.     Sir.ce  you  are  not  this  type  of  person 
!  and  you  aic  going  to  be  a  :nachinist,  you  must  be  able  to  work 

with  your  books  as  well        with  your  mjchinas. 

Rcnerr.ber:     Your  books  are  your  tools  -  use  them  as  such! 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
the  reference  chart  in  Metalvork  Technology  and  Practice,  page  4C0, 
figure  849,  to  correctly  select  grinding  wheels  and  install  ana 
adjust  the  wheels  and  tool  rest.    Acceptable  performance  will  be 
based  on  the  instructor's  check  list. 


LEARNING  ACTIVITY; 


1.  The  feature  attraction  for  today  is  slide-sound  program  ifH-V-l, 

2.  Reference  material  for  you  to  read. 

^'    Machine  Tool  Technology.  Unit  111,  pages  410  to  421. 

b.  Machine  Sho^  Operations  and  Setups,  pages  393  to  398. 

c.  Mctalwork  Technology  and  Prgcticc.  Unit  49,  pages  397 
to  402,  and  Unit  50,  pages  403  to  410, 

^'    Technical  Metals,  pages  384  and  385. 

3.  In  reference  b.  above  on  page  397,  there  are  some  safety 
precautions.    In  the  space  below  write  rules  number  5,  7, 
8,  and  10. 

(5) 

(7) 
(8) 
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LEARNING  ACTIVITY  (cont^d); 
(10) 

4.  Study  the  rules  in  reference  d.  on  page  385. 

5.  In  reference  c.  note  figures  857  and  858.    After  installing 
a  new  grinding  wheel,  the  tool  rest  should  be  moved  toward 
the  wheel.    The  gap  between  the  wheel  and  the  tool  rest 
should  never  be  more  than  l/8th  of  an  inch. 

6.  Never  use  wood,  plastic,  brass,  aluminum,  copper,  or  other 
soft  materials  on  a  grinding  wheel.  These  materials  cause 
the  wheel  to  become  clogged  and  a  clogged  wheel  will  overheat. 

7.  When  you  have  written  your  safety  rules,  show  them  to 
your  instructor  and  start  your  Learning  Practice. 

LEARNING  PRACTICE; 

Tools  and  Equipment 

1.    Hand  grinder  2.    Necessary  tools 

1.  Select  two  grinding  wheels,  one  for  grinding  soft  Fteel 
and  one  for  grinding  hard  steel.    Have  your  instructor 
evaluate  your  choice. 

2.  Remove  and  replace  the  grinding  wheels  on  a  grinder  and 
have  your  instructor  inspect  your  work. 

3.  Adjust  the  tool  rest. 

4.  When  the  grinder  is  ready,  have  your  instructor  inspect 
your  work* 


LEARNING  PRACTICE  (contM); 

5,    This  completes  this  task  package.    Note  the  emphasis  on 

safety  in  this  package.  The  grinder  can  be  a  dangerous  machine 
if  not  used  properly. 

Without  machinists,  we. would  still  be  riding  horses  instead  of 
cars. 
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TAStv  l\'\C:t^^^.i'   '2;     uRlSSIIU;  WiiLtLS 
i^ATK^nALi:; 

You  dress  ycuiself  every  morning,  dcn'l  you?    Did  you  ever 
dress  a  \;heel?    Are  you  dressing:  a  waecl  w^ien  you  dress  yourself? 
Ail  ri^.iu,  ho;;  \;ou]d  you  like  Lo  learn  about  dressing  another  wheel? 

Altnous^h  Liie  hnna  j>,rindcr  requires  a  hi>h  degree  of  hand  skill, 
you  as  a  maciiinist.  can  get  i3ome  help  in  doin>;  skillful  worK  by  using 
shaped  arindinc;  uaecis.     Another  help  in  cioing  r,ood  j;rinding  is 
Lruin^  or  dressing  the  j\rindipg  \;:icel. 

In  this  tasK:  packas;e  vou  will  be  asked  to  dress  a  grinding 
WLieel  for  normal  grinding,  but  because  of  the  cost  involved  you 
will  not  be  able  to  siiape  a  wheel.     You  will,  however,  leani  about 
shaping  and  why  and  how  it   is  cone.     There  may  come  a  tine  wiien  tlie 
instructor  will  need  a  shaped  wiiccl,  so  be  ready  to  do  this  job  if 
t'ne  opportunity  comes  along. 

You  \;on*t  find  this  task  naci^age  a  grind!. 
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OBJECT  IV  £: 


upon  ccmpletion  of  tnis  task  packa^>e  you  will  be  able  to  use  a 
Huntington  wheel  dresser  to  dre^s  a  grinding,  wheel  for  normal 
r,rindin>>,  and  orally  state  how  and  why  you  shape  a  wheel.  Your 
performance  will  be  evaluated  m  accordance  with  the  instructor's 
checKlist . 


ERiC 


Li-A'OJI.>.G  ACnviTY: 

1.  View  silae-snund  pror;ram  M-V-Z  as  today*s  feature. 

2.  lechnical  :!etals,  par,c  J83 ,  figure  dO-25  is  an  excellent 
picture  of  a  Huntinj>ton  uiieel  dresser. 

'iGtalwork  Iccnnolory  and  Practice,  unit  51,  pages  41U  to  418 
shows  the  use  of  ttie:  wheel  dresser  and  also  some  related 
information  on  grinding.     Also  on  page  416  are  some  Words  to 
Kno\:.     Keep  adding  words  to  your  machinist's  vocabulary. 

^.     Macainc  Tool  icchnologv.  Unit  110,  pages  407  to  411,  has  some 
information  on  abrasive  properties* 

5,     In  your  previous  task  package  reading  assignment,  the  shapes  of 
the  grinding  wheel-;  were  discussed.     L-ist  below  the  name  used 
to  describe  tlie  wieel  and  a  use  for  it. 

W)cel  Ivpo  :;ame  (Jse 

.a.     Type  1 

b,  Ivpe  1 

c.  'iype  2 
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M-V-2  2 

LEARNING  ACTIVITY  (cont'd) t 

Vrneel  type  Nane  use 

Type  5 
e ,    Type  6 
Tyne  6 

g.  Type  11 
lu    Type  11 

Type  12 

j .     Type  13 

h.  i'ype  20 
1.     Type  21 

6,  Drau  the  faces  of  shaped  wheels  below.     Do  not  make  them  up. 
Find  the  shape  in  your  reference  material. 

^-  f. 

h. 
i. 
J. 

7,  ..ou  that  you  knot-  somethinp,  nbout  tiie  wheels,  it's  tine  to 
fininn  up  the  safety  rules  on  page  397  in  Machine  Snop  Ooerations 
and  Setups.     Uo  rules  number  1,  2,  3,  4,  G,  and  9.  ■ 

(1) 


^  176 


M-V-3 

UNIT  V;     Hi\ND  AiND  DRILL  BIT  GRINDLRS 
TASK  PAClG\Gt:  if 3:     DRILL  BIT  GRINDER 
PREREQUISITE;    UNIT  V,  TASK  PACKAGE  2 
RATIONALE; 

Are  you  a  sharp  felluw*?    It'o  good  to  be  a  little  sharp,  you  know. 
Sharp  fellows  make  sharp  machinists,  and  sharp  machinists  know  how 
to  sharpen  their  tools. 

Of  the  many  tasks  that  are  performed  in  the  machine  shop, 
sharpening  drill  bits  is  the  one  that  is  perfornied  most  often. 
It  is  one  of  those  basic  jobs  that  you,  as  a  machinist,  will  be 
expected  to  do. 

There  are  two  techniques  for  sharpening  drill  bits*    One  is  by 
hand;  that  is,  holding  the  drill  bit  in  your  nand  and  against  a 
grinding  wheel.    The  other  technique  i:;  to  use  a  drill  bit  grinding 
machine,  and  this  is  what  you  arc  goir^  to  learn  in  this  task 
pac!;age.    Uith  the  aid  of  tb.e  drill  bit  grinding  machine,  ycu^as  a 
ne\;  c;achini^>t,  can  grind  bits  a3  fast  or  faster,  and  every  bit  as 
accurately  as  a  professional  n^achinlst* 

Think  you  would  like  to  try  this?    T:;en  cove  into  this  task 
package! 
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OBJECTIVE: 


Upon  coinpiouion  of  lIuo  Last<.  ^  ackaj^o  vl-u  will        able  to  use  tne 
drill  Die  i;i'inder  lo  Jiiarpen  ariii  bils^    The  iitandard  cf  acceptable 
perf oriTiance  is  a  tolerance  of  -i-i*'  included  angle. 


L£i\RNIt^G  ACriVlxY; 

1,    View  slide-sound  program  4'M-*V-3  and  enjoy  tne  shew* 
2v     Redd    no  to  L '  jk'.;iu^,     'lc-.'^-vjc  ,ra,cr..^; 

Machine  Tool  Tcc.niolo[:y,  Unit  43,  pagcii'  lOi  to  10} ^ 
Note  the  drill  sjiindit:^  attacti 'chl:,  figure  S-:?^,  rage  . 
b.    !Ic».al\7QLh  Tcchiolor.y  cud  rtvcii'ic^  Unit  26,  pa^es  199  { 
^*    ^^'^-^^•n^<^<''l  Metals 3  pa[;c3  374  to  J/u* 

d.    Machine  Shop  Op  jiatioug  ca\l  t^cL^  - v ^  pCG^-^  ^^'^        112  ^ 

3,  The  information  in  your  icic^cnje  r..atcrial  ia  cl  a  general 
that  applies  to  both  uachino  ani  tiand  r;r;'.idin3        drill  bi: 
You  shuuM,  uhen  you  have  t'ne  o:)portuniLy,  learn  to  Jrrii.d  c 
bits  by  hand-     It  takes  skill,  a  steady  iianc,  ai.d  a  large 
araount  of  practice  to  do,  but  i,:an/  cz^ploycis  still  use  chis 
one  method  of  judginj  the  con:pctence  of  a  u.iwhinisc, 

4.  Figure  1  of  this  task  [)acka^e  sb.ows  the  drill  bit  grinder  : 
you  will  use  in  the  machine  shop. 
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^^^j.::  ^        ^nis  Lao.-^  p.:cK:.^o  ji.owo  cuc  bLL^u  useC  in  operating 
ur.is  .-..w.-^i-.v},    ^..^  Lo  wHo  .iucnine'  olioj)  c^iij,        you  read  these 
ir.s.-.ucLi.^»;-i\   locate  Li  o  I'JVLJ-  a.iU        cu^uu^^h  the  luotiouij  of 

You  are  ready  for  your  LcvLULniz  Picctlcc  . 
~oois  and  Louip^euw 

1.     ::rili  b.L  ;,ri;  ii.«j  3.    iJrili  uxuj 

 -:  ,      .  ^1..,.    .  ,  : 

C:^toin  iroa  yc^r  iii3tri:cLoi  jix  dvili  hiij  tiat  w.^d  Kiinding. 
:.    ?c:  up  Lhc  :iv:i'.  cl-.iii  bi,  -  be  i^iound  -:>u  have  your'  insUuctor 

.-rir;^  ti-.o  biLj.     L.i^c:.  i^ch         uii:;.-  it  h^j  been  ground. 

~.    r.^vc  ycur  ir.jLiucLc:-  chccii  .  ..tj  rj.;,, 

.--.-c  r.u-..::-lyi;-j    u^yi  ^  k-:jlc.-  <  Lju     ;m  thov.'/hc:  Lhcy  \;ould 

•■.-.cr.  yc.  fii-j^  Gtar'wCJ  cn  yc,::-  ir.u"..  r-ackc, Keep  up  Llic 

:c  ^.-.^1..^,  Icok  simrp,  feci  s  .Jipi 
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A 


lA 


I  i 


\  I  icuhnc  \A\\c  oplioii/i  set  of  cics^ance  cams 
I  f'.iniiii^  2  qinc!;.  siniiilc  chan<;e  of  clearance 
i  Tlic  f'LC^'ar  model  is  supplied  //itli  a  cc"i 
for  normnl  12  ricarancc  Two  supplementary  ccrns 
liO  nov/  also  available,  providing  additional  clear- 
ances of  approx  1G^  and  approx  7'  as  desired. 
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Mil  V./ 


-!  "-cnli',. 


Pl»^>}i  Cj'nll-holcicr  into  proper 
I  locator  vtiXil  poirit  of  drill 
seats  in  locator  bit, 

f^JS    Sff^tO'C    OCt'on    :  itinr>S 

of  s     1^  jS  refT^ovtcJ  c3jf»n£ 


'-cly  r^ounct  drillG  that  will 
and  prolong  drill  life.  Yet 


L  c^'T.jpc  Lrni  onndcr  lo  bO  sii]\'i«:  tnjt  oi:y  iiicxpciicnccd  worker  can 


"iVsit.^--,^^  tiorio^;' i^lhocnov'.cr  ^  i  i  Jnlij      ^C.. ,  Mtioncd  to  ll^c  c^:act  angle 

fc^u-fcj  f>;o  ^LCi3A::;..  lu     l:cjI  'si^  .jj,  no  tifiic-coiicu^niPij  oUjUcUr.cnt3\  The  entire  opera- 


.  •  ,  ',il  Ic'  '-r  C"^  I  !  I 
V      'v.'::'        to  ti^^.  1 


;v        s  c 


;  - 1  M  L  .  i  -  -  \< 

^  n.3crt  c'lill  holder  in  <^"'in^- 

I  ir    r?.  \  1  nj  frin  1  c'mM  by 

I  oir.ipl;  f  nrmg  hjK!:r  c'ocU- 

i  v/Mn  ii.uil  hps  jrc  CJCund 

srr-^n  .-rot'Oi  The  n"»'ijnt 
'       c*    ^\       remove 'J    ft'r  nins 
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1  Cvircrji^y  i^..'  .  v^s^vko'       in\r\i,n!irr  ,k     ^     ^  \.}[']  :r,!nimurTi  labor. 


<      :  ^jifV-  :    .    .  y  i  i3l  M.i^  f''  !(u  n(L>  ,  ft  t;ij::t  i-r  lonf,  shop  life 

toioiuZi'O'it  t'lo  U  S.  m  ,;iri,''Votivo  icrjft.  Ihr*  i  .^j  ,.nd  ?r  !  j'  ^  |  -^ts  hjve  relied  for 
>cars  on  their  ccono-^-.t^jl  foolpfoo*  Bij  K  D.j'nond  LVHI  un.'idcri. 
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UNIT  PACKAGE  VI;     THE  ENGINE  LATHE 
PREREQUISITES:     UNIT  I 
RATIONAL  iir 

In  this  unit:  you  will  study  and  work  with  what  can  be  considered 
the  basic  uiachine  in  the  machine  shop,  the  engine  lathe..    When  first 
developed;  the  lathe  was  used  to  make  round  pieces;  now,  however,  the 
lathe  has  become  an  extremely  versatile  machina  that  will  do  many  more 
operations  than  just  making  round  pieces. 

You  will  get  some  idea  ui  the  versatility  of  this  machine  as 
you  read  through  the  Specific  O'^jectives  for  this  unit,  and  are 
introduced  ro  tlie  tasks  that  you  will  be  asked  to  do  in  the  fourteen 
task  packages  listed  in  the  Learning  Activity 

The  fourteen  task  packages  cover  most,  but  not  all,  of  the 
basic  lathe  operations.    The  other  operations  you  will  learn  as  you 
work  in  the  machine  shop  and  develop  into  a  first-class  machinist • 

OBJECTIVES: 
General; 

Upon  couipieuion  of  this  unit  ycu  will  le  able  to  use  tlie  engine  lathe 
to  perform  various  metal  cutting  operations. 


M~VI  2 

OBJECTIVES  (cont'd) : 
Specific; 

ipun  completion  of  the  task  packages  for  this  unit,  ycu  will  be  able  tot 

1.  Use  the  tnread  cleaner,  cr^idle  or  cleat  board,  chuck  vnrench,  and 
other  necessary  tools  to  clean  and  mount  3-jaw  chucks.  Acceptable 
performance  will  be  based' on  the  int^tructor 's  checklist, 

2,  Use  a  3~jaw  chuck  and  appropriate  tools  to  perform  facing,  turning, 
parting  (cut  off),  chanferipg,  and  s<?uate  and  filleted  shoulders. 
The  standard  of  accuracy  will  be  determined  by  the  specifications 
of  the  drawing  of  the  part* 

3.  Use  centers  for  alignment  and  necessary  holding  devices  to  adjust 
the  tailstock  to  the  2ero  position  and  prepare  it  for  drilling 
operations.    The  standard  of  acceptance,  for  checking  the  position 
of  the  tailstock,  will  be  tif^rning  a  six-inch  piece  of  stock  with  a 
tolerance  of  +  ,001  of  an  inch  from  end  to  end* 

4,  Use  a  dial  indicator  for  truing  the  workpicce  for  perforning 
appropriate  lathe  operations  in  a  4-jaw  chuck.    The  standard  of 
acceptance  will  be  letermincd  by  the  specifications  of  the 
drawlrj. 

3.    Use  ^ne  correct  collet  -irsenibly  to  perforc  appropriate  lathe 

1 

operations  in  a  collet  assembly*  Th.e  standard  of  ac(  jptance  will 
be  detcrniined  by  the  specif icatimu^  of  the  drawing  and  your  setup 
will  be  evaluated  in  accordance  with  the  instructor's  checklist. 


M-VI  2 

OBJECTIVES  (cont'd) : 

6.  Use  a  face  place,  centers,  and  Idthe  dog  to  perform  appropriate 
lathe  operations  between  centers.    The  standard  of  accuracy  will 
be  determined  by  ;he  specifications  of  the  drawing,  and  your  setup 
will  be  evaluated  in  accordance  witp  the  instructor's  checklist. 

7.  Use  a  steady  rest  to  turn  a  long  shaft.    The  standard  of  accuracy 
will  be  determined  by  the  specifications  of  the  drawing.  Your 
performance  will  be  evaluated  in  accordance  with  the  instructor's 
checklist. 

8.  Usfc  a  follower  rest  to  turn  a  long,  thin  shaft.    The  standard  of 
accuracy  will  be  determined  by  the  specifications  of  the  drawing. 
Your  performance  will  be  evaluated  in  accordance  with  the  instructor' 
checklist. 

9.  Do  the  following: 

a.  select  and  use  the  correct  drill  bit  for  drilling  an  undersize 
hole  for  a  riven  rcaaer. 

b.  rean  to  a  .r;iven  si;e. 

Performance  requirements  involve  an  accuracy  of  +  1/64  of  an  inch. 

10.  UcG  the  m,:ndrel  between  centers  to  perform  cppropriate  lathe 
operations  on  a^orkpicce  mounted  on  a  mandrel.    The  standard  of 
acceptance  will  be  dciurnincu  by  tho  t.pecif  3  catior.u  of  the  drawing. 

11.  Uae  a  boring  bar  assembly  to  Incteac.^.  t!ie  cJ  ..2  cf  r  '  oln,  '  a 
ijivcn  Dizc.    Acceptable  perftrnance  '.ill  be      tji,i  ..cc  Ol  _r  .001 
of  an  inch. 


M-VI 


OBJECTIVES  (cont'd'): 

12.  Use  baud  ground  and  ioined  unread  cuCLing  tools,  and  dies  and 
diestock  to  thread  right  and  left-hand  threads.    The  standard 
of  accuracy  will  be  detenained  by  the  specifications  of  the 
drawing. 

13.  Use  the  compound,  offset  tailstock,  and  taper  attachment  to  turn 
tapers  to  a  specific  degree  of  inches  of  taper  per  foot.  The 
standard  of  accuracy  will  be  deten^iined  by  the  specifications  of 
the  drawing. 

14.  Use  files,  abrasive  cloth,  and  lappma  co-pound  to  surface  finish 
stock.  Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 

LEARNING  ACTIVIiY; 

Ihe  tasK  packages  in  this  unit  have  been  dcsigred  to  be  worked 
in  sequence.    You  will  start  with  an  introduction  to  the  lathe  and 
install  chucks  in  the  first  task  ^acka8c,  and  proceed  step  by  step, 
through  the  lathe  operations  until  the  tinal  tack  package,  in  which 
you  will  learn  how  to  polish  your  workplece  and  give  it  a  professional 
look. 

Along  the  way,  you  will  be  a^Led  to  ciieck  with  your  instructor 
and  show  hiu  your  uurk.    You  inay  also,  at  any  ti;.:c.  sec  i.im  If  you 
have  a  probiun  or  you  uay  also  tnal.e  inquiilcs  ot  the  Roocurce  Center 
Director,  who  will  also  be  uhle  to  nulp  ;•  jw . 
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LLARN ING  ACiiVirY  (^oni'a)  ; 

la  tiie  pac^tite:?  y*.'U  will  be  a^ktci  co  view  a  sound-slide  present- 
alion,  read  and  .in::?wcrr  ^uestK-iu-,  ^na  verfoixi  boiue  practical  exercises. 
The  nurDei  and  njiT.es  uf  the  task  rac.HLages  included  in  this  unit  are 
a3  lollcw^ : 

lAbK  PACrCAGu    1:     INSlALLIN'G  GIiUCKS 

TASK  PACKAGE    2:     3-JAW  OrLK.\TIO:iS 

TASK  PACKAGE    3:     TAILS']  OCK  .U^J^irMENT 

TASK  PACKAGL    ^:     4-JAW  OPERATIONS 

TASK  PACKAGE    5:     COLLLV  ^^^SEMBLY 

TASK  PACKAGI^    b:     FACE  VLXili 

TASK  PACWio^    7:     SrL;d)Y  uEST 

TASK  PACKAGE    8:     URILL  AND  REAJI 

TASK  PACi;.\ui:  10:  M.V:;LjKlL 

TASK  PACKAGE  11 :  LORlNb 

TASK  PACL^\GE  12:     'lliRE AIDING 

TASK  PACKAGE  13:  TAPERS 

TASK  PACKAG::  14:  POLIS'iING 

TASK  PACK^lwE  20?     iURREr  lAIEK 

TASK  PACKi\.'.  20A;   ILKREi  LViiiii 

It  >ou  h:i\c  \idd  iaiiie  cm; -^r  Lcuoc'  ^iixd  feel  you  can  accdnplish  all  of 
the  Speciiic  U'ojcjiivcs   m  this;  ur.it,  vlu  nay  want  to  take  a  compreiiensive 
tcot  covering  l.iLl.e  voik,     V.  iit  i:*s;r  -      »  h,.i«  a  test  tliat  you  can  take 
it  he  teels  thv.t    y^i:  ..rtr  rc::v^^'  *       it.     lio'v,evcr,  it  you  do  not  feci 
qualified  to  ta.;e  the  ic-ot,  it  jr*  v,\ri  1:;^^  c^r,  ta^k  package  one  in  thly  unit. 


1  Hh 


.>  ;-ou  '..int  to  jrLdp^e  tiie  ?,cncraLion  >v"ip'-'    '.'oula  vou  like  to 
'naivO  .    .ciius  ciii    ^ero  ol   Liic  L'st.ioi  i  siir'^cnt  ?    This  novo  is  a 

vorv  iiiLoreslin',  old  fel  io^\ 

I'lLL-  task  -..iCk<'i>!l:  ::ura».!ucf  vru  to  the  oldcist  and  most  oasic 

r.ac. liTiC  1:1  i:\c  "\iCi\'\\^    -.u.^p,  laiiic.     ie^xiiics  ^Gine  ti'ie  oldest 

n>iciilnL!,  ii\c  ,,cre'.'  cut  tin*;  tMi'^ine   l.iLjc  {ilry.  full  nant*  J   is  consi  acred 
tn  i.M.'^  t'.ie  r'0^•t   i":port.>nL  cf  tuu  n.iciv.ne'  too-s.     Tron  the  latiic  all 
oLi.cr  i-Mcr»i:io  toohs  '.lave  uecn  dcvcl(-5Cd.     I'lic  incustrial   proj;ress  v'c 
I'vive  n  Hie  in  ti\p  Lnltcd  states  ^-ould  not  iia^  e  Deen  posj^ibie  'v'itnout  a 
vist  iTiacaino  i;Kluslrv,  naa  t  \c   iatlio  is'  t.ie  founuation  of  that  indu5-:try. 

vit:i  vi^ur   :n  t  rcduct  ion  to  t:ie  latiie  you  will  also,  in  tiu«5 
ta.q.v  nncf;aoG,   Itjarn  so'-.e  of  tiio*  part*,  of  the  racainc  and  .ahso  hov^  to 
a^-jscnhlc  th^j  i.^tiic  for  rccci^t^nv^  a  -.'or*.  piece.     This  i?  an  irr.portant 
lesson,  5^0  icMra   it  "0 :  1 . 

iaut    0:1c  ^»iir»t  ''ic'-)  1  -.■--'.ai!   t.i  -'r^  pac%ap,el 
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Lnon  Co 

""r^letioa  of  t'lls  task  pacKa'^^ 

you         L  i;e  abla  tc 

f 

use  ; 
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^.     ;.cte  cnfofuliv  ::^o  nroceUures  frr  mounting  and  removing  the 
c'/jc^  in  ' 'ac ■ . In^   i on  1  i ecn.r. y-^jojvv > 
.\;o  *^Oi*.^»i^  t.iac  iiaeu  to        enD.iasizec  arc: 

n,     rV.e  s'Un^ie  nose  .mc;  tne  inrcnds  in  tiie  chuck  must  be  clean, 
Jse  of  .\  cra'^ie  or  cleatecl  board  is  for  your  safety  and 
t '.e  ->rot:ect:rn  of  the  ir::c:iine, 
\c^'^  ^..;calc  nc"'  be  vhm:  to  eo  Lo  vour  Learning  Practice, 


;       .  -t.'.c  '     Lradle  or  cieated  board 

:\     J  -  ia*«s  c:r^c;-%  5,     Thread  cleaner 

-       -n'ocGuuros  in  vour  re''crence  material,  r;ount  a  3  - 
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-     - 1 1  r  t:  r un n.  i n ih c  i.\i.\c  . 

Precision  --acn ir:: 'Is  are  vij:al  lo  t:ie  inauslrv  in  vour  area. 
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UNIT  VI:     THE  EXGLNH  LATHE 

TASK  PACKAGE  irl:     3-JAW  OPEFATIONS 

PREREQI'ISITES:     UNIT  II,  TASK  rACrJ^oE":;  : 
UNIT  VI,  TASK  PACKAGE  1 

PvcMION.lLE; 


Do  you  have  ar.ything  'arounc  vit::  w:\iz: 
Candies?  This  day  may  take  cn  sor.ecr.i:;^  ^ 
tor  you, 

Voi:  are  about  ready  to  s:..r:  -^cMviin. 
new  r.achiaists  this  is  a  da>   tney  hvi,?.  bet 
rr.uch  as  their  birthday.     It  n..;:  ^  faot. 
if  you  were  not  really  si.re  .ibr'.L  ecori::.. 

before  starting  t  c  c  - 1     ,v  t  a  1        z  \  v  1 
in  this  task  packvi^e)  ,   th^-re  ar--  :^or.t_  ;ri' 
first.     One  of  thcoe  is  r.ore  ir.: /rr.ati.^r.  , 
parts  that  are  used  on  it.     An.^i.ier  ire™ 
is  how  to  grind  tne  tool  tit--   -vU  vi.l  c 
The^se  you  will  learn  m  thir-  t  y..--Ao. 
a  d,  coupled  wttn  the  outr:.n:o   -      '  .11 
day's  work  ahead  ?f     ^  * 

Take  vour  tir.t.  -  lo.irn  ''\  ^> 
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M-VI-2 
OBJECTIVE: 

Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
3-jaw  chuck  and  appropriate  tools  to  perform  facing,  turning, 
parting  (cut  off)  chamfering^  and  square  and  filleted  shoulders. 
The  standard  of  accuracy  will  be  determined  by  the  specifications 
of  the  drawing  of  the  part. 


LEARNING  ACTIVITY; 

1.  View  sound-slide  programs  M-VI-2,  M-VI-3,  M-VI-3A,  M-VI-3B  as 
today's  quadruple  feature. 

2.  Reference  reading  ; 

a.  Metalwork  Technology  and  Practice,  pages  474  to  480, 
sections  12  86  to  1191. 

b.  Machine  Tool  Technology,  Units  52  to  56,  pages  225  to  241. 

c.  Machine  Shop  Operations  and  Setups,  pages  164  to  196.  Note 
figures  11,  12,  14,  15  and  42.    Also,  on  pages  162  and  163 
arc  five  safety  rules.    Write  these  below: 

(1) 


(2) 


\ 


ERIC 


19a 


M-VI-2 


3 


LEARNING  ACTIVITY  (contM): 
(3) 

(4) 

(5) 

In  reference  c,  read  page  197  and  note  figure  45. 

5.  Because  the  amount  of  material  in  this  Learning  Activity  is  so 
long,  it  may  be  necessary  for  you  to  refer  to  it  several  times. 

6.  Go  on  to  your  Learning  Practice, 

LEARNING  PRACTICEt 

Tools  and  Equipment 

1.  Lathe  with  3-jaw  chuck  .  3^    Measuring  tools 

2.  Grinder  4.    Tool  bits 

/ 

1.  Obtain  from  your  instructor  some  square  stock  .'to  use  as  practice 
pieces  for  grinding  cutting  tools. 

2.  Your  instructor  will  demonstrate  the  proper  grinding  of  the  tool 
bits. 

3.  Grind,  on  the  practice  square  stock,  the  tool  bits  you  will  need. 

4.  Have  your  instructor  check  your  practice  pieces,  and  when  you 
are  ready,  he  will  issue  you  tool  bits  to  grind. 
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LEARNING  PRACTICE  (contM): 

5m    Obtain  from  your  instructor  a  piece  of  round  stock,  and  at 
this  time  have  him  fill  in  the  dimensions  on  the  drawing 
in  this  task  package. 

6.  Machine  the  piece  to  the  sp|ecif ications  of  the  drawing, 

7.  Have  your  instructor  check  your  work.    Save  this  piece  of 
stock  for  a  later  task  package. 

This  has  been  a  long  task  packageo    You  have  done  a  real  day's  work 

by  finishing  it,  and  have  learned  many  of  the  operations  of  the 
lathe. 

Don't  jaw  around  too  long  now  before  beginning  the  next  task 
package! 


{ 
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UIsIT  VI;    Till:,  LllGVAE  LATHii 

TASK  PACKAGK    3:    XAILSTOCK  ADJUSTMLNT 

PHKRlQUISTTE;     U'AU  VI,  TASK  PACKAf.L  2 

RATIONALE: 

Hiere's  a  time  to  rise,  a  time  to  shine,  and  a  time  to  align. 
Precision  machining  requires  the  proper  alignment  of  headstock  and 
tailstoclc.     So  rise,  shine,  and  align! 

}5esides  the  nev;  parts  of  the  lathe  you  will  learn  about  in 
this  task  package,  there  are  two  operations  that  you  as  a  machinist 
must  be  able  to  perform,  and  these  are  also  included  in  this  package. 
The  first  of  these  operations  is  aligning  tiie  tailstock.  Before 
any  accurate  work  can  be  machined  on  the  lathe,  the  headstock  and 
the  tailstock  must  be  aligned.    Once  this  has  been  accomplished, 
you  are  then  ready  to  center  drill  a  work  piece  for  further  lathe 
operations. 

You  will  probably  find  that  aligning  the  tailstock  for  the 
fir.it  time  is  a  time  consuming  operation.     It  takes  a  great  degree 
of  skill  to  do  this,  but  vou  will  find,  as  is  so  often  the  case, 
that  each  time  you  do  this  ali|>ning  it  becomes  easier. 

You  nre  rapidly  increasing  your  skills  as  a  machinist.  Keep 
up  the  good  work. 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  centers 
for  alignment  and  necessary  holding  devices  to  adjust  the  tailstock 
to  the  zero  position  and  prepare  it  lor  drilling  operations.  The 
standard  of  acceptance  for  checking  the  position  of  the  tailstock 
will  be  turning  a  six-inch  piece  of  stock  with  a  tolerance  of  +  •001 
of  an  inch  from  end  to  end. 


LEARNING  ACTIVITY: 

1.  View  sound-slide  program  M-VI-4  for  today^s  matinee. 

2.  In  your  reference  material  read  the  following: 

a.  Technical  MeucxJs^  Unit  76,  pages  343  and  344,    Note  the 
following  illustrations,  76-1,  76-2,  76-3,  76-6,  76-7, 
and  76-8. 

b.  Machine  Shop  Operations  and  Setups,  pages  229  and  230. 

c.  Machine  Tool  Technology,  Unit  56,  pages  241  to  247* 

d.  ^letalwork  Technology  and  Practice,  sections  1191  to  1194, 

pages  479  to  481.    You  should  also  study  the  Words  to  Know 
section  cn  page  493. 

3.  You  are  ready  to  work  on  the  lathe  again.    Check  with  your  instructor 
and  see  what  lathe  needs  its  tailstock  aligned,  then  starC  your 
Learning  Practice* 
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LEAICNING  PRACTICE; 

Tools  and  Equipment 

!•    Lathe  3,    Center  drill 

2.    Dead  and  live  centers  4.  Micrometer 

1.  Set  the  alignment  of  the*  taildtock. 

2.  Install  a  3-jaw  chuck  on  the  headstock» 

3.  Obtain  an  8**  piece  of  round  stock  from  your  instructor  and 
chuck  it  in  the  laChe.    This  will  be  your  test  piece, 

4.  Center  drill  one  end.    See  figure  1032,  pc^^e  479,  Metalvork 
Technology  and  Practice. 

5.  Remove  the  center  drill  and  chuck  from  the  tailstock  and  install 
dead  center. 

6.  Chuck  the  test  piece  so  that  at  least  6  1/2**  are  exposed  for 
turning,  and  set  piece  in  dead  center.    Make  sure  you  lubricate 
the  dead  center. 

7.  Make  a  6**  turn  on  the  test  piece,  then  measure  both  ends  with 
your  micrometer.    Accuracy  should  be  +  .001  of  an  inch. 

8.  Havt;  your  instructor  check  your  test  piece. 

9.  After  tailstock  is  aligned,  center  drill  both  ends  of  the  piece 

of  stock  that  you  used  in  your  last  tasL  package.    Keep  all  stock. 
10.    Show  your  work  to  your  instructor,  and  with  his  approval  go  on 

to  the  next  package. 
12.    You* re  the  quarterback      call  the  right  plays. 
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UNIT  VI:    THE  ENGINE  LATHE 


TASK  PACKAGE  //4:     4- JAW  OPERATIONS 


PREREQUISITE;     UNIT  VI,  TASK  PACKAGE  3 


RATIONALE: 


You  have  only  two  jaws.    But  did  you  know  that  some  things  have 
twice  that  many?    In  this  package  you  will  become  familiar  with 
one  of  them  -  the  A-jaw  chuck. 

You  have  used  the  dial  indicator  as  a  testing  device  and 
also  did  some  simple  :neasuring  with  it.    Now  you  will  get  a 
chance  to  use  it  in  conjunction  with  a  machine  and  in  the 
manner  in  which  i'   *s  normally  used  by  the  machinist. 

In  this  task  packaf'?  you  will  also  be  int^'oduced  to  the 
4-jaw  chuck.    This  is  a  ..'^-ding  device  that  you  will  find  to 
be  very  versatile  and  useful,  for  chucking  odd-shaped  work  pieces. 
You  will  also  use  this  chuck  for  more  accurate  work,  when 
chucking  normally  shaped  pieces,  than  you  can  do  in  the  3-jaw 
chuck.    The  4-jaw  chuck  may  not  seem  more  accurate  than  the 

3-  jaw  chuck  at  first  glance,  but  when  you  have  set  up  a  work 
piece,  using  the  dial  indicator,  you  will  see  how  accurate  the 

4-  jaw  chuck  is.  This  accuracy  is  one  of  the  reasons  machinists 
use  this  chuck  so  often  when  you  might  think  they  would  use  the 
?-jaw  chuck.    In  the  machine  shop  accuracy  is  your  business! 


M-VI-4 

OBJECTIVE: 
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Upon  completion  of  this  task  package  you  will  be  able  to  use  a  dial 

indicator  for  truing  the  work  piece  for  performing  appropriate  lathe 

operations  in  a  4-jaw  chuck.    The  standard  of  acceptance  will  be 

determined  by  the  specifications  of  the  drawing. 

J  —  .  

LEARNING  ACTIVITY; 

1.  View  sound-slide  program  M-VI-5  for  today's  attraction, 

2.  Your  reference  reading  is  as  follows: 

3-     Metalwork  Technology  and  Practice,  pages  473  and  474, 

section  1185.    Note  figures  1012  to  1014. 

Technical  Metals,  page  349,  topic  Using  Chucks.  Also 

notice  figures  76-23,  76-24,  76-25  and  76-26. 

Machine  Shop  Operations  and  Setups,  pages  184  to  186 

and  figures  27  and  28. 
d.    Machine  Tool  Technology,  Unit  66,  pages  263  to  266  and 

notice  the  figures  in  this  unit. 

3.  Give  two  reasons  for  using  a  chuck  with  independent  jaws: 
a. 

4.  To  locate  work  .001*'  or  closer  use  a  

5.  k'nen  using  chalk  for  centering  stock,  the  chalk  mark  shows  the 
 spot. 

 2m  
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LEARNING  ACTIVITY  (cont'd); 

6.    To  prevent  accidents  the  v/rench  must  be  removed 

each  time  after  its  use. 
?•    Answer  the  above  questions,  show  your  work  to  your  instructor 
and  do  your  Learning  Practice* 
LEARNING  PRACTICE; 

Tools  and  Equipment 

1.  Lathe  3,    Dial  indicator  set 

2.  4-jaw  chuck  A,  Micrometer 

1.  Using  the  test  work  piece  from  your  last  task  package  and  the 
dial  indicator,  center  this  work  piece  in  the  4-jaw  chuck. 

2.  Have  your  instructor  evaluate  your  work. 

3.  From  the  drawing  used  in  Task  Package  2,  subtract  .025  of  an  inch 
from  each  dimension. 

4.  Show  this  modified  drawing  to  your  instructor. 

5.  Chuck  the  work  piece  made  from  the  drawing  and  cut  it  to  the  new 
dimensions.  Use  the  tailstock  and  dead  center,  and  don^t  forget 
to  lubricate  the  dead  center, 

6.  Have  your  instructor  check  your  work  and  save  the  pieces  of  stock. 
You  will  use  them  again. 

Clean  your  machine  and  area.    Have  you  been  lubricating  the  lathe 
before  you  use  it?    This  must  be  done.    A  good  craftsman  always  takes 
care  of  his  tools  and  equipment©    If  you  are  enjoying  your  work  you 
will  become  an  excellent  machinist! 
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VI:    i]V£  esgikz  lathe 

TASK  PACKAGE  5:     COLLET  ASSEMBLY 
?R£RE^i:iSI7ER:     UNIT  VI,  TASK  PACKAGE  A 
RAIIOKALS: 

As  BTi  indlviduaj,  you  like  to  be  original.    One  way  to  be 
criminal  is  to  design  something  new  -  or  at  least  a  part  of  it,  Here*s 
yox^T  char.CK  for  originality.     So  call  on  all  your  resourcefulness  in 
this  package. 

In  this  task  package  you  will  be  asked  to  combine  several  things 
you  should  have  already  j earned  to  rial<o  a  part  of  your  own  design, 

y«any  tines  the  niacninist  is  called  on  to  design  a  part  for  a 
certain  job.     He  inay  have  a  large  quantity  of  information  to  help  him 
or  he  nay  have  very  little  inf orniatiop ;  in  either  case,  he  must  use  a 
g^e^t  deal  of  ingenuity  and  usually  all  of  his  skills  to  <b  the  job. 
*iOen  he  is  civen  an  ascignment,  the  machinist  does  it  and,  since  you 
are  the  machinist,  you  can  and  will  do  this  job.     The  skilled  machinist 
als.*^  asks^  fcr  help  wlien  and  if  he  needs  it,  and  you  should  do  the  same 

The  collet  asscnbly  you  will  be  employing  in  this  task  package  is 
a  fairly  sinpie  device  to  use.  It  is  quick  and  accurate,  so  it  is  used 
very  often  in  production  work. 

Have  fun  with  this  task  package! 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
correct  collet  assembly  to  perform  appropriate  lathe  operations  in 
a  collet  assembly.    The  standard  of  acceptance  will  be  determined  by 
the  specifications  of  the  drawing  and  your  setup  will  be  evaluated 
in  accordance  with  the  instructor's  checklist. 


LEARNING  ACTIVITY: 

!•    View  sound-slide  program  M-VI-5A  as  today's  show. 
2.    Read  and  study  the  following  reference  material: 

a.  Technical  Metals ,  page  343,  the  topic,  The  Collet  Chuck. 

b.  Metalwork  Technology  and  Practice,  page  473,  topic.  Collet 
Chucks.    Look  closely  at  figure  1007  and  1008  on  page  472. 

c.  Machine  Shop  Operations  and  Setups,  pages  151  and  152 
Note  figures  19,  20  and  21. 

d.  Machine  Tool  Technology,  page  259,  and  figures  9-108  and  9-109, 
3*    The  collet  chuck  is  used  to  hold: 

a.  stock 


b. 


stock 
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c. 


stock 


4.    Can  you  do  precision  work  in  a  collet  chuck? 

 2tt4- 
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LEARNING  ACTIVITY  (contM); 

5,    A  spring  collet  chuck  should  never  be  used  to  hold  work  that 

is  more  than   inch  oversize  or  undersize. 

&•    Name  the  five  parts  of  the  Draw-in  Collet  Chuck  Assembly: 
a* 

b. 

c. 

d. 

e* 

7.  Make  up  a  drawing,  using  the  information  from  Blueprint  Reading 
for  Machinists,  Units  1  to  11,  for  machining  the  Lest  piece  of 
stock  you  used  in  the  last  two  task  packages.     Include  the 
following  types  of  cuts  in  the  drawing  and  also  the  dimensions 
you  will  machine  them  to: 

a.  Turning  c.    Square  shoulder  f*  Groove 

b.  Facing  d.    Fillet  shoulder 

8.  Feel  free  to  ask  your  instructor  for  help  with  the  drawing. 
Make  the  drawing  as  professional  looking  as  you  can  ~  Remember 
you  should  be  able  to  hand  your  drawing  and  piece  of  stock  to 
another  machinist  and  he  should  be  able  to  do  the  job  without 
asking  you  questions.    You  may  not  be  able  to  do  this  on  your 
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first  try,  but  this  is  the  target  you  should  aim  to  hit. 
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LEARNING  ACTIVITY  (contM): 

9.    Show  your  piece  of  stock  and  drawing  to  your  instructor.  You 
should  now  be  ready  for  the  Learning  Practice, 
LEARNING  PRACTICE; 

Tools  and  Equipment 

1.    Lathe  with  collet  assembly  1.-    Measuring  devices 

1.  Chuck  the  tet:t  piece  in  a  collet  assembly.     (You  may  have  to  turn 
it  to  fit  the  assembly*) 

2.  Machine  the  workpiece  to  the  specifications  of  the  drawing  you 
made  in  the  Learning  Activit.y. 

3.  Show  the  finished  part  to  your  instructor. 

Friend,  if  your  part  came  out  looking  like  your  drawing  you 
have  done  an  excellent  job.    Gee!    Doesn't  it  feel  great  to  succeed? 


M-VI-6 

UNIT  VI:     THE  ENGINE  LATHE 
TASK  PACKAGE  1/6 :     FACE  PLATE 
PREREQUISITE;     UNIT  Vi,  TASK  PACKAGE  itb 
RATIONALE: 

A  face  plate  is  not  a  catclier's  face  mask.    Neither  is  it 
a  dental  or  medical  device.    Why  not  become  familiar  with  it 
here  -  along  with  a  new  breed  of  dog? 

This  task  package  shows  you  .another  way  of  setting  up  a 
work  piece  on  the  lathe.     In  this  setup  you  will  be  using  a  face 
plate,  centers,  and  a  lathe  dog.     The  lathe  dog,  by  the  way,  is  not 
a  hound  that  sleeps  under  the  lathe  all  day. 

You  should  not  find  the  work  in  this  task  package  to  be  very 
hard.    Most  of  it  you  have  done  before,  and  of  course  you  will  be 
doing  v;ork  like  this  many  times  in  the  future.     Don't  assume  the 
jobs  in  the  task  packages  are  "busy  work";    they  are  designed  to 
give  you  all  the  basic  skills  you  need  to  enter  machine  shop  work* 

Try  this  easy  package;  you  will  like  the  change. 
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M-VI-6 


2 


OBJECTIVE: 


bpon  completion  uf  this  task  package  you  will  be  able  to  use  a 
face  plate,  centers,  and  lathe  dog  to  perform  appropriate  lathe 
operations  between  centers..   The  standard  of  accuracy  will  be 
determined  by  the  specifications  of  the  drawing,  and  your  setup 
will  be  evaluated  in  accordance  with  the  instructor's  checklist. 


LEARNING  ACTIVITY; 

1*    View  sound-slide  program  M^VI-8A  for  today feature. 
2.    The  reading  assignments  for  this  task  package  are: 

a.  Technical  Metals,  page  3A2,  topic  Face:  Plate  and  Lathe 
Dog. 

b.  Machine  Shop  Operations  and  Setups,  pages  187  to  195,  and 
the    topic  Lathe  Center  on  page  153*    Also  note  figures 
23,  2A,  and  25  of  page  153  and  figure  27  on  page  15A. 

c.  Metalwork  Technology  and  Practice,  pages  A81  to  ASA,  sections 
119A  to  1197.     Figures  1037  to  lOAl  are  excellent 
illustrations  of  using  a  face  plate  and  centers* 

d.  Machine  Tool  Technology,  Units  58  to  61,  pages  2hl  to  25Ao 
Note  the  pictures  and  illusLrations. 


ERiC 
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LEAKNINC  ACTIVm'  (contM); 

3.  Measure  the  part  you  made  in  task  package  //2  of  this  unit.  Use 
the  drawing,  of  that  part,  enclosed  in  this  task  package,  and 
mark  in  the  original  measuremdLs.     Reduce  all  measurements  by 

•  025  of  an  inch.    Tliis  drawinj',  \/itii  the  new  measurements  will  be 
used  in  the  Lcarninj^  Practice* 

4.  When  you  have  finished  your  reading  assignment  you  will  be 
ready  to  start  the  Learning  Tract ice. 

NOTr::    By  this  time  you  should  have  seen  how  important  it  is  for  you 
to  thoroughly  read  and  ob.scrve  tlie  Learning  Activity*     If  at  any  time 
you  have  questions  about  any  of  the  work  in  the  task  package,  ask 
your  instructor. 
LEARNING  PRACTICJ:; 

Tools  and  hquipment 

1.  Lathe  3.     Lathe  dog 

2.  Face  plate  4.    Live  and  dead  centers 

1.  Check  the  alignment  of  the  centers.    You  may  use  any  method 
you  wish  that  will  do  the  job. 

2.  Chuck  the  part  tliat  you  made  (not  the  test  piece)  in  task 
package  j;2,  between  centers. 

3.  Reduce  all  dimensions  by  .023  of  an  inch.     Use  the  drawing  from 
^  the  Learning  Activity.  Make  sure  you  use  the  proper  tool  for  each 

£^  operation.  i>OS 


I 

M-VI-6  * 

LEARNING  PRACTICE  (contM); 

4.  mien  you  have  finished,  check  your  work  over  carefully  and 
then  have  your  instructor  evaluate  it, 

5,  Put  away  your  tools  and  clean  up  the  area.    Did  you  lubricate 
the  lathe? 

Arc  you  able  to  see  how  you  can  use  different  setups  on 
the  lathe  to  accomplish  different  operations?    Don*t  become  rigid 
in  your  selection  of  setups ►    Use  the  one  that  is  best  for  the 
job  you  are  doing. 

Don't  imitate  a  lazy  dog.     Use  the  lathe  dog! 
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M-VI-7 


UNIT  VI:     THE  ENGINE  LATHE 


TASK  PACKAGE  iH :     STEADY  REST 


PREREQUISITES;     UNIT  VI,  TASK  PACKAGE  #6 


RATIONALE: 


ERIC 


You  get  a  steady  rest  and  a  bonus  in  this  package.  Isn't 
that  a  rare  combination?    We  all  like  rest  and  bonuses,  don't 
we?    But  not  many  of  us  enjoy  knurling  as  a  bonus.    Read  further 
for  details. 

This  task  package  will  introduce  you  to  two  more  lathe 
operations*     One  of  these  Is  using  a  steady  rest  for  machining 
a  long  piece  of  stock,  and  the  second  one  is  a  kind  of  bonus 
because  you  have  been  doing  a  good  job.    The  bonus  operation  is 
called  knurling,  and  it  is  a  form  of  metal  cutting  that  you 
have  seen  many  times  and  even  used  on  a  number  of  occasions. 
Knurling  is  employed  for  making  a  grip  on  metal  handles  and 
also  on  knobs  that  are  turned  by  hand. 

Later  on,  as  you  advance  in  your  machine  shop  work,  you  will 
want  to  make  some  of  your  own  tools.     Often  tines  a  machinist 
finds  it  necessary  to  make  special  tools  which  have  a  knurled 
finish.    You  can  look  forward  to  someday  making  your  own  tools. 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
steady  rest  to  turn  a  long  shaft.    The  standard  of  accuracy  will 
be  determined  by  the  specifications  of  the  -^rawing.  Your 
performance  will  be  evaluated  in  accordance  with  the  instructor's 
check  list. 


LEARNING  ACTIVITY: 

1,  View  slide-sound  program  //M-VI-10  as  today's  matinee. 

2,  Study  the  following  reading  assignments: 

a.  Technical  Metals »  page  350,  f igure  76-29 ,  shows  the  steady 
.  rest  being  used  in  a  drilling  operation. 

b.  Machine  Shop  Operations  and  Setups,  pages  155  and  156 •  Note 
figure  28  on  page  155.    Also  pages  195  to  198,  the  topic 
Knurling. 

c.  Metalwork  Technology  and  Practice,  page  486,  section  1200, 
Knurling,  and  pages  487  and  488,  section  1203.    Note  figure 
1058, 

d.  Machine  Tool  Technology,  Unit  61,  pages  253  to  256;  and  Unit 
63^  pages  256  to  258. 

^  3.    Another  name  for  the  steady  rest  is  
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LEARNING  ACTIVITY  (cont'd): 

4.    Why  should  you  not  draw  the  tail  center  too  tightly? 


5.  It  is  often  necessary  when  using  the  steady  rest  to  lubricate  the 
workpiece  where  it  turns 'in  the  steady  rest. 

6.  When  knurling,  the  lathe  is  set  in  gear.     If  you  have 

trouble  doing  this  task  package,  ask  your  instructor  for  help. 

7.  The  longitudinal  feed  for  knurling  is  ^  tc  

8.  The  tool-post  type  of  knurler  is  known  as  a   

knurler. 

9.  '  Don*t  forget  to  use  oil  when  you  are  knurling. 

10.  Make  a  working  drawing  that  shows  a  24**  length  of  round  stock 
about  3/4  of  an  inch  in  diameter  being  machined  with  the  following 
operations, 

a.  Facing  both  ends  c.    Knurling  3"  of  one  end 

b.  Center  drilling  both  ends  d.     Cutting  square  shoulders 

in  ti.e  end  opposite  the 
knurl 

NOTE:    Cut  the  knurl  in  the  chuck  end  and  close  to  the  chuck. 

Put  in  the  llnishcd  dimensions  wlien  you  receive  the  stgcrc 
from  your  instructor. 

11.  After  your  instructor  evaluates  your  work,  you  should  be  reedy 
ERJjC  to  start  your  Learninr.  Practice.  ^  ^ 
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LEARNIN'G  PRACTICE: 


Tools  and  Equipment 

1.  Lathe  3.     Knurling  tool 

2.  Steady  rest 

1.  Obtain  from  your  instructor  a  piece  of  round  stock  about  24"  in 
length  and  over  3/4  of  an  inch  in  diameter. 

2.  Face  both  ends  of  the  stock  and  center  drill. 

3«     Sec  up  the  workpiece  in  a  3'-jaw  chuck  and  use  the  dead  center 

in  the  tail  slock. 
4.    Do  the  r.achining  according  to  the  drawing  you  made  in  the 

Learning  Activity, 
5»    \rnen  you  are  finished,  show  your  drawing  and  your  work  to  your 

instructor  and  clean  up  the  area, 
o.    Precision  is  the  key  that  unlocks  quality! 


:ou»  as  a  foiiower  of  tiie  metals  program,  are  entitled  to 
sczc  rest  i;^w,    :,ot  that  you're  going  to  get  out  of  work  completely, 
though.    Jusi  read  the  next  paragraph  for  an  explanation. 

It  is  ::i:ne  ro  give  you  a  little  break  and  have  you  do  a 
short  task  package.  So  far  your  v;ork  has  been  very  good,  and 
just  because  this  is  a  short  package,  don't  let  your  work  get 

Ir.  t:.is  tp.sk  package  you  will  learn  to  use  the  follower 
rest.     It  is  scnevhat  like  the  steady  rest  you  used  in  the  last 
tasK  package,  but  this  rest  docs  not  stay  in  one  place*  Instead 
it  is  -ountec  on  the  carriage  of  the  lathe  and  moves  along  behind  ^ 
the  tool  bit  5S  the  tool  is  cutting.    This  supports  the  work  piece 
and  alirvs  for  accurate  cutting  of  thin  shafts, 

Pretty  sr.art  people,  these  machinists! 
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Upon  completion  of  this  task  package  you  will  be  able  to  use 
a  follower  rest  to  turn  a  lonp,  thin  shaft.    The  standard  of 
accuracy  will  be  determined  by  the  specifications  of  the 
drawing.    Your  performance  will  he  evaluated  in  accordance  with 
the  instructor's  check  list. 


LEAKNING  ACTIVITY; 

1.  View  slide-sound  program  //M-VI-ll  for  today's  star  attraction, 

2.  Head  the  following  assignments: 

a#    Machine  Shop  Operations  and  Setups ^  review  pages  155 
and  156. 

b.    Kacuine  Tool  Teciinology,  Unit  61,  pages  253  to  256. 

3.  On  the  drawing  you  made  for  the  last  task  package,  (M-VI-7), 
make  the  following  modification.     The  end  that  has  the  slioulders 
on  it  is  to  be  turned  for  a  length  of  10**  to  whichever  of  the 
following  sizes  you  can  turn  it  to: 

a.    1/2"  b.     7/lb''  c.  3/8" 

NOTE:    Try  for  the  largest  diameter  that  you  can  machine.  If 
your  work  piece  has  a  diameter  smaller  than  3/8th  of  aii  inch,  go 
to  the  next  larger  diameter. 


LL^MiNlNG  ACnvrrY  (cont'd); 

4.    Show  your  instructor  the  modified  drawing  and  the  piece  of 
stock.    With  his  approval  you  may  start  your  Learning 
Practice, 
LEAKiNII^G  ITu\CTICE: 

Tools  and  Equipment 

1.  Lathe  3.    lool  bit 

2.  Follower  rest 

1.  Using  a  follower  rest  machine  the  work  piece  to  meet  the 
specifications  of  tiic  drawing  you  madu  in  task  package  M-Vl-7. 

2.  When  you  have  completed  your  machining*  operations,  show  your 
work  to  your  instructor. 

3.  Clean  up  your  area.    You  did  lubricate  the  lathe  before  you 
used  it,  didn't  you'i 

4.  Save  your  drawing  and  the  work  piece.     You  Mill  need  them  for 
a  future  task  package. 

This  was  a  short  i  -^sk  package,  but  you  deserved  it  for  the 
good  work  you  have  been  doing.     Kor  a  machinist  the  size  of  the 
job  doesn't  count.    What  does  count  is  the  quality  of  the  job. 

A  little  rest  may  foliow  the  study  of  tiie  follower  rest. 
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b'\rT  VI:    ihh  h;,(;].,K  latiil 

TASK  PUiiLAQL  9;     UlfLL  AMi)  KEXl 
RATTOMALh; 

Urill  and  roam,  roan  and  drill,  drill  and  dream*     You've  already 
passed  tue  drearu  r,t:ai;e  on  vour  v.-ay  to  becoming  a  machinist.  Let's 
pause  uore  at  the  drill  and  roam  r>tar,e« 

Ynu  uavo  already  ur.ed  me  tailstock  on  tnc  lathe  for  center 
"drillinf^  a  work  niece*     In  tnis  task  nackap.e  you  vail  again  be  using 
the  tailstock,  but  mis  tine  it  uill  be  for  the  drilling  and  reaming 
of  holer>.    Xiiis  is  a  very  co:!in)on  macnining  operation  that  is  performed 
by  the  rrachinist  manv  times  djrinp,  liis  uorkinp,  day.     In  learning  these 
operations  vou  will  oe  ...l^jng  new  .skills  to  your  growing  list  of 
ccnpetencies . 

Remember,  wncn  vou  are  doin?^  these  task  packages  tnat  you  are 
learning  the  basic  machine  operations.    As  a  good  machinist  you  will 
want  to  improve  on  tucse  basic  skills,  and  one  method  of  doing  this 
ir,  by  employing  vour  inagination  a^  you  are  working.     Look  around  you 
anu  see   if  tiiere  are  olner  wavs  ot  applying  wiiaL  vou  are  learning?. 

It  takes  brain  power  to  control  naciiine  ])ower!^ 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  do  the 
following: 

a,    select  and  use  the  correct  drill  bit  for  drilling  an 

undersize  hole  for  a  given  reamer. 
h*    ream  to  a  given  size* 

Performance  requirements  involve  an  accuracy  of  +  1/64  of  an  inch. 


LEARNING  ACTIVITY: 

1.  View  sound-slide  program  M-Vl-12  as  today's  attraction. 

2.  Your  reading  assignments  for  this  task  package  are: 

a.  Technical  Metals,  pages  350  and  351,  topics  Drilling  on 
the  Lathe  and  Reaming. 

b.  Metalwork  Technology  and  Practice,  section  1198,  page  485. 
Note  figure  1050. 

c.  Machine  Shop  Operations  and  Setups,  pages  228  to  230. 
Notice  table  1  on  page  229  listing  the  operations  on  the 
lathe* 

d*    Machine  Tool  Technology ,  Unit  68,  pages  267  to  269. 

Read  carefully  the  procedure  for  drilling  and  reaming  a 
workpiece  in  the  lathe. 
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LMt^aUrr  ACTIVFTY  (cont'd): 

i.     Cnn  you  use  Laper-shanked  tools  in  a  drill  chuck? 


Small  drills  are  ieU  at  a   rate  than  larger  drills. 

You  should  always  drill  a  ;iolc  at  least  ,002  of  an  inch 
undcrsi;icd  wiien  reaming.    As  an  example:     if  tne  hole  is  to 
be  reamed  to  3/16th  of  an  inca  (.l^i73),  you  would  tiien  want 
to  drili  the  hole  with  a  !Io.  13  drill  bit  (.1550).    Waat  is 
the  difference  between  these  two  sizes? 


fy.     On  the  drav/int*  of  the  part  you  made  in  task  package  2,  draw  in 
and  marl;  in  the  appropriate  nanner  a  drilled  and  reamed  hole. 
CnecR  with  vour  instructor  for  tiie  size  uolc  to  make. 

7.     When  you  have  completed  your  v;ork,  move  on  to  the  Learn ing^ 
Practice. 


Tools  and  riquipmeac 

1.  Latiie  3.     i'ailstock  drill  chuck 

2.  Drill  bits  and  reamers 

1.  Obtain  from  your  instructor  a  piece  of  round  stock  about  1*'  in 
diameter  and  about  3"  in  length. 

2.  jJriii  and  ream  a  hole  less  than  1/2  of  an  inch  in  this  piece  of 
stock. 

5      Check  vour  reaming  for  accuracy. 

4.    You  may  drill  and  ream  a  l/16th  of  an  inch  larger  hoJe  for 
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LEAR;iTNG  niACTICK  (cont'd); 

5,  Drill  and  ream  tnc  hole  in  your  part  to  the  specifications 
on  your  drawing.     Save  the  pieces  and  the  drawing  for  future 
use. 

6.  Si;ow  your  work  to  your  instructor  for  evaluation. 
Clean  up!    l/ash  up»     Shov;  up  for  the  next  task  package! 
You're  reallv  making  tne  scene  \;ith  the  machine! 
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UNIT  VI;     TliE  LNGII^E  LATHE 
TASK  PACiOXGE  10;  MANDREL 
PREREQUISITES;     UNIT  VI,  TASK  PACKAGE  9 
RATIONALE; 

You've  heard  of  Mandrake  the  Magician.     But  here  we're 
concerned  with  Mandrel  the  Magic  Machine  Tool.     Study  it  and 
see  what  a  practical  device  it  is, 

Tn  the  last  task  package  you  learned  how  to  drill  and  ream 
a  hole.     In  this  package  you  will  put  that  hole  to  use  by  inserting 
a  mandrel  in  it  and  doing  machine  operations  on  the  piece  of  stock 
you  made  in  task  package  two. 

You  may  be  wondering  at  this  point  why  you  have  been  using  the 
same  piece  of  stock  for  so  many  task  packages.    The  reason  for  this 
ir.  money.    Metal  stock  is  very  expensive  and  this  is  a  fact  that  a 
good  machinist  always  keeps  in  mind.    You  do  not  waste  stock  if  you 
can  help  it.    Remember  -  there  is  no  such  thing  as  scrap  in  a  machine 
shop! 
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ODJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
mandrel  between  centers  to  perform  appropriate  lathe  operations  on 
a  workpiece  mounted  on  a  mandrel.    The  standard  of  acceptance  will 
be  determined  by  the  specifications  of  the  drawing. 


LEARNING  ACTIVITY: 


View  sound-slide  program  M-VI-.9,  today's  feature. 
Read  in  your  reference  material  the  following  assignments: 
a.    Technical  Metals,  page  353,  topic  Turning  Work  on  a  Mandrel, 
Note  fij5ures  76-37. 

I 

^*    Machine  Shop  Operations  and  Setups,  page  156,  and  figure  31 
on  page  157.    Also  read  page  190  and  study  figure  36. 

c.  Metalt;ork  Technology  and  Practice,  page  487,  section  1201 
and  figures  1055  and  1056. 

d.  Machine  Tool  Technolop.y.  Unit  70,  pages  271  to  273. 
Why  do  you  use  a  mandrel  to  machine  a  workpiece? 

a. 

What  is  used  to  extend  the  adaptability  of  a  mandrel  .of  a  given 
size? 


5*     If  Ic  were  necessary,  could  you  make  a  mandrel? 
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LEAR:n[>:n  activity  (contM); 

6.  Using  tiie  same  drawing  as  you  used  in  task  package  9,  reduce  all 
the  dimensions  by  .015  of  an  inch  except  che  drilled  and  reamed 
hole.     If  you  do  not  have  enough  stock  to  make  this  reductiai  at 
certain  points,  don't  do  it. 

7.  Have  vour  work  evaluated  by  the  instructor  and  ask  any  questions 
you  nay  have,  then  start  your  Learning  Practice. 

LEARNING  P^ACTIOE; 

Tools  and  Equipment 

1.  Lathe  3.    Drill  bits 

2.  Ilandrel  ^*    Tailstock  chuck 

1.  Usin?',  the  vjorkpicce  from  task  package  9,  the  one  in  which  you 
drilled  and  reamed  a  hole,  insert  it  on  a  mandrel. 

NOIL:    You  may  have  to  change  the  size  of  the  hole  by  redrilling 
it  to  fit  the  mandrel. 

2.  Mount  the  workniccc  and  mandrel  on  the  lathe,  between  centers, 
and  remove  the  material  specified  by  your  drawing. 

3.  Show  the  completed  workpiece  and  your  drawing  to  your  instructor 
for  evaluation. 

4.  Clean  up  your  machine  and  area.    Oid  you  lubricate  the  machine 
before  starting  to  \;ork? 

Are  you  impressed  with  the  different  ways  in  which  you  can  work 
a  piece  of  stock  on  the  lathe?    There* s  still  more  to  come,  so 
Q  don*t  slow  do^>m! 

ERIC 

"^■^  Loafina  doesn*t  get  you  any  bread. 


".L;^M:ol  isirh.;    L::ri  vi,  task  VACt^Ach  lo 


:lATnN\LE; 

Some  insects  are  kno^vii  as  borers,  but  you  don't  have  to  become 
nn  insect  to  do  a  good  job  of  boring.     You  just  have  to  be  develppinf, 
your  skills  as  a  Duddln^  machinist.  ' 

In  tuis  task  naciui^ti  you  \7iil  find  out  sometning  that  may 
surprise  you  a  hit.     In  task  package  9  you  used  a  drill  bit  and 
reaner  to  nnke  nn  accurate  hole  in  a  v;orkpiGce.    iNow  you  are  gO|.ng 
to  find  out  tiiat  tais  netUod  of  making:;  holes  is  not  always  completely 
accurate,  but  don't  worry;  the  m.icliinist  lias  a  method  for  makinp,  a 
very  nccurate  hole.     Tain  metuod  is  called  boring.     (You  won^t  l)e  bored 
;::tii  tills  task  package  taou^^'a.}     boring  makes  a  very  accurate  hple 
because  it  does  not  depend  on  the  existing  aole  as  a  guide.     It  is 
in  fact  independent        lae  existing  .lole,     Sound  confusing?     If  so, 
it  \;on't  be  after  you  have  coi.oleteo  this  task  package. 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
a  boring  bar  assembly  to  increase  the  size  of  a  hole,  to  a 
given  size.    Acceptable  performance  will  be  a  tolerance  of 
+  .001  of  an  inch. 


LEARNING  ACTIVITY; 

1,  View  sound-slide  program  M-VI-13,  which  is  not  a  show  meant 
to  bore  you. 

2.  Reference  reading  for  this  task  package  is: 

a.  Technical  Metals,  page  351,  the  topic  Boring, 
Note  figure  76-31. 

b.  Metalwork  Technology  and  Practice,  section  1199, 
pages  485  and  486.    Notice  figures  1048,  1051  and 
1052. 

c.  Machine  Shop  Operations  and  Setups,  pages  232  to  236, 
the  topic  Boring  in  the  Lache.  The  illustrations  and 
pictures  are  excellent,  so  study  them  well.  * 

d.  Machine  Tool  Technology,  Unit  69,  pages  269  to  270. 
This  reference  gives  you  the  procedure  for  boring  on 
the  lathe. 
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LL^^.:I:;^;  activiiY  (contM); 

J.     lae  cutting  edge  of  tae  tool  is  set  at  the  heignt  of  the 
 of  the  work. 

4,  You  will  Use  the    boring  bar  for  small  diameter 

aoles , 

5,  Ifnenever  a  nole  nust  be  true,  the  best  X'jay  to  produce  it  is 
by   ^  • 

6,  Boi-in$>  is  the  cutting  and  enlarging  of  a  round  hole  to  make: 

a.  A  nore    size, 

b.  A  hole  tl'.at  Kill  not 


c.    The  hole  accurate  vrith  its 


7.    V^ien  vou  have  ifinisned  x^it'a  tne  aDove  answers,  show  your  work 
to  vour  instructor  and  go  on  to  your  Learning  Practice. 


iools  and  Lquipnent 

1.  Lathe  3.     4- Jaw  chuck 

2.  Coring  bar  asscnblv  4.    :)ial  indicator 

1.     In  tasV:  package  9  you  drilled  and  reaned  a  hole  in  a  piece  of 
stoc;  about  3"  in  length  and  1'*  in  diameter.     Using  this  same 

piece  of  stock,  cnuck  it  in  a  4«-ja\'  chuck,  and  practice  enlarging* 

t:\c  r.ole  witn  the  borine  bar.  i)n  not  enlarge  the  hole  more  than 
l/i^">th  cf  an  Inch, 
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M-VI-11  ^ 

LEAR^iriC  P!<ACTIC£  (cont'd): 

NOTE:    Have  your  instructor  check  vour  setup  before  you  start  borinp,. 

2.  Using  the  part  you  drilled  and  reamed  a  hole  in  as  required  in 
tasl:  packap.o  0,  increase  the  size  of  this  hole  by  l/16th  of  an 
inch.     Be  very  careful  if  the  walls  are  getting  thin,  or  you 
mir.ht  cut  through  the  wall. 

3.  Shot;  your  work  to  your  instructor  after  you  have  carefully 
checked  it  for  accuracy. 

Uemember  that  the  reason  you  bore  a  v;orkpiece  is  to  get  an 
accurate  hole.    Do  you  understand  why  you  v;ill  not  alx^ays  get 
an  accurate  hole  with  a  drill  bit  and  reamer?    If  you  don't 
take  anotncr  look  at  vour  reference  material. 
Columbus  never  gave  up.    \7hy  should  you? 
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' '  ■  / 

TA^N  ?AC-:.\r:H  12:  rhRilA.UNO 

  I 

? ::^K\':f iTHS;   i*:;iT  vi,  task  packagl  ii 

FLMIOSAI^: 

riave  you  ever  tried  to  thread  a  needle?     It's  not  always  easy 
to  do  bv  nanc.     Well,  the  type  of  tiireading  here  is  quite  different, 
Ic*s  another  kir.d  of  threading  process,  and  it  may  be  easier  than 
tnreadlng  a  needle  by  hnnd» 

If  you  have  ever  put  threads  on  a  piece  of  stock  you  kno^>?  it 
Ccin  be  a  l^ard  job.     In  this  tasK  package  you  will  thread  stock,  but 
ycu  vill  find  it's  not  very  hard  to  put  a  nice  set  of  threads  on  a 
vorkpiece  \:hen  you  are  using  the  lathe.    You  will  also  cut  left-hand 
threacs  and  use  a  die  and  diestock  with  the  lathe  to  cut  more  threads. 
In  this  task  package  is  also  a  bonus  operation  that  you  can  perform 
if  vcu  vant  to  add  another  skill  to  your  list  of  machinist's  skills. 

Vcu  vill  net  find  this  an  easy  task  package,    vrnen  you  have  a 
^rcbler  or  ccn't  understand  sor.ething,  ask  your  instructor  about  it. 
re  is  t  .ere  to  nelp  yea  i^.eln  yourself. 

71;ere  is  no  such  tning  as  a  dunb  question. 
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OBJECTIVE: 


2 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
hand  ground  and  formed  thread  cutting  tools,  and  dies  and 
diestock  to  thread  right-and  left-hand  threads^    The  standard 
of  accuracy  will  be  determined  by  tiie  specifications  of  the 
drav/ing, 

LEARNING  ACTIVITY; 

1.  View  slide-sound  program  M-VI-I4  as  today  *s  ,«wper  attraction. 

2.  To  help  you  complete  this  task  package  read  the  following: 

a.  Technical  Metals,  pages  351  and  352,  the  topics  IIow 

to  Cut  Sharp  V  Threads  on  the  Lathe  and  Cutting  Threads 
with  Taps  and  Dies  on  the  Lathe* 

b.  Metalvork  Technology  and  Practice,  section  1204,  pages 
488  to  492,    Also  read  over  the  Words  to  Know  section 
on  page  493. 

c.  Machine  5^hop  Operations  and  Setups,  pages  201  to  222. 
This  is  excellent  background  information  on  threading. 

J*    Macaine  Tool  Technology,  Unit  73,  pages  277  to  283. 
Here  are  how-to-^do-it  procedures.     Read  carefully. 
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M-VI-1? 

LE/V'.M;>|r;  ACriViTY  (cont'd): 

3.     Sone  thinp.s  you  sliciild  know  about: 


a. 

Tiircnd  charts 

i. 

Left-hand  threads 

b. 

Feed  charts 

Rip,ht-hand  threads 

c. 

Standard-cnangc  ^;ear  lathe 

k. 

Die 

d. 

Ouick-chanj^e  ^;oar  lathe 

1, 

Diestock 

e. 

Threading;  dial 

m. 

Corapound  angle 

f. 

Center  gaj^e 

n. 

Acme  thread 

^i. 

Formed  tool  bit 

0. 

Square  tiiread 

iu 

Hand-ground  tool  bit 

American  Standard  th 

Be  able  to  explain  to  your  instructor  the  above  items. 
Take  the  tir,c  now  to  write  notes  on  each  of  these  items, 

4.  Usin-  the  drawing  you  made  in  task  package  8,  and  the 
reference  material  in  njAiCj^ ruu  Uond inr^  for  Machinist, 
unit  16,  draw  tl. reads  and  label  these  tnreads  on  the 
drawing.     Select  the  size  thready  that  are  appropriate 
for  the  worknicce  you  machined  in  task  package  8. 

5.  vrnen  you  have  nodified  your  drawing  and  feel  confident  that 
you  can  explain  the  above  terms  to  your  instructor,  see  him, 
and  if  he  tells  vou  to,  go  on  to  your  Learn iny>  Practice,  Make 
sure  he  checks  your  drawing  and  \'orkpiecc. 
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M-VI-12 


LKAUNINr,  PRACriCL: 


Tools  and  Equipment 

1.  Lathe  3.  Dies 

2.  Tnreading  tO(       its         4.     Die  stock 

1.  Use  the  v;orkpiece  from  task  package  8  and  the  drawing  you 
changed  in  the  Learning  Activity  in  this  package  to  cut 
external  tnreads  on  the  workpiece. 

2.  On  the  same  workpiece  cut  left-hand  threads.    The  size  does 
not  matter  in  this  practice. 

3.  Obtain  a  piece  of  stock  from  your  instructor  and  use  a  die 
and  diestock  to  cut  threads.    i>o  this  on  the  lathe,  please. 

4.  You  may  also  v/ant  to  tap  a  hQlet  or  two.     Ifijso,  use  the  pieces 
of  stocK  you  have  and  do  so.    This  is  for  yqur  own  experience 

i 

and  is  the  bonus  operation. 

5.  Sho\;  all  your  v;ork  to  your  instructor.     He  will  tell  you 
good  a  job  you  have  done,  or  he  might  want  jrou  to  practice  some 
more. 

Clean  Up  Time! 

I  Keep  threading  your  way  through  these  task  packages! 

I' 
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T\r^K  VACVAnv:  13;     TAP K'.IF. 

PilL'a'iOUISTTlJS;     UimIT  Vi,  TASK  PACKiXul.  12 

PvATIONALr:; 

Ready  to  taper  off  a  little?    Well,  now's  your  chance.  You 
won't  be  cutting,  a  caper  nere,  jut  cutting  a  taper. 

You  have  reacned  tue  last  cutting  operation  on  the  lathe  with 
tnis  task  packai^e.    Tnink  back  to  all  the  different  operations  you 
aave  learned  since  you  started  tiiese  task  packages  on  tne  lathe.  Tnere 
have  been  a  larp,e  nunber  of  them. 

In  this  task  packape  vou  will  learn  to  cut  a  taner  on  a 
piece  of  *5tock.    This  is  not  an  easy  job  to  do,  but  then  there  are 
fev;  jobs  that  are  easy  for  a  macuinist,     besides  cutting  tapers, 
vou  will  be  asked  to  make  some  drauings  of  these  tapers  before  you 
cut  tiiem.    This  is  not  an  unusual  request  to  make  of  a  machinist, 
here  af^ain,  he  must  use  his  Drain  po\;cr  Lo  get  the  job  completed. 

Brain  Work  +  'luscle  VJork  =  -taciiine  V/ork, 


M-VI-13  2 

OBJECTIVE; 

Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
compound,  offset  tails tock,  and  taper  attachment  to  turn  tapers 
to  a  specific  degree  of  inches  of  taper  per  foot.    The  standard  of 
accuracy  will  be  determined  by  the  specifications  of  the  drawing. 

i 

LEARNING  ACTIVITY; 

1.  View  sound-slide  programs  M-VI-8,  M-VI--15  and  M-VI-15B  as  the 
triple  feature, 

2.  In  your  reference  material  read  the  following; 

a.  Technical  Metals,  pages  346  Lo  349,  the  topics  Turning 
Tapers,  and  Taper  Turning  with  the  Taper  Attachment.  See 
eigures  76-13  to  76-19. 

b.  Metalwork  Technology  and  Practice,  section  1197,  pages 
483  to  Figures  1047  Lo  1050  show  the  three  different 
ways  to  cut  a  taper  on  the  lathe. 

c«    Machine  Shop  Operations  and  Setups,  pages  220  to  229. 
Excellent  information  on  calculating  tapers. 

d.    Machine  Tool  Technology,  Unit  72,  pages  274  to  278,     The  pro- 
cedures for  ail  three  methods  of  tapering  are  covered  in  this  unit. 
M>ithemat  Ics  for  Vocations ,  package  Number  23. 

f.    Blueprint  Reading  for  Machinists,  Unit  11. 
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J.    You  proDablv  felt  tnis  question  cominj^,  so  answer  it  in 
the  soaces  beiow.    The  question  is,  rhat  are  the  three 
metaods  of  cuttinj',  a  tancrV 
a. 

b , 
c. 

4.    ^Taat  method  of  taper inp,  is  used  for  short,  sharp  tapers? 


5.    What  method  of  taper inp,  is  used  for  long  tapers? 


6.  Another  name  for  the  .1^'  ,e-up  narr;s  on  the  tailstock  xs? 

 ILlLliS   Hint:    Check  Technical 

Metals, 

7.  ^^hen  it  is  necessary  to  me.isurc  Idc  amount  of  tailstock  offset 

\;itn  accuracy,  the  f^rnduated  collar  on  the   

scre\;  is  used, 

b.    Wake  up  three  dr-u/ln^v^  for  cutting:  Inpcrs  by  cacii  of  the  three 
tnetiiods,    Mal.G  sure  vou  sl«itc  on  the  drawinp,s'  the  amount  of 
taoer,  the  length  of  taper  and  the  finished  size  of  both  ends* 


f 

LEARNi:;n  ACiivriY  (coiuM) : 

Also,  the  iengtu  and  diameter  of  tue  stock  should  De  on  the 

drav/infi.  > 

9.     iiavc  vour  instructor  check  your  uork  and  uith  his  permission 

j>o  on  to  vour  Learning  Practice, 

i 

LCAKNINC  P'^ACi'ICL; 

Tools  and  hquinment 

1.  Lathe 

2.  Taper  attachment 

1.  Usinj::  the  drauinc;  vou  made  in  the  Learn int^  ^_^^A^^_^y»  odtain 
from  your  instructor  three  pieces  of  stock. 

2.  Cut  tiie  tapers  on  tiie  stock  according  to  your  specifications 
on  tiie  drawinr.. 

3.  Check  vour  tapers  by  tne  specifications  on  your  drawinf^. 
A.    Have  your  instructor  evaluate  your  work. 

Save  tae  workpicces  that  you  have  machined »  - 

Clean  up,  spruce  up,  and  if  you  don't  have  a  iicavy  date  tonif*ht, 
take  a  fllnj^  vitii  another  task  packap,e. 
Uon't  r.(^t  uptight  -  keep  doinj^  it  rigat! 
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u.UT  VT:     'i'hi:  hNGTNi:  LAi'iiH 


TA^K  r^a.\rA.  14:  POLJSiil.^C 


Prji^^LOU  ISI'iiiiS:     bi>;iT  VI,  TASK  PAC.ixAC;!;  13 
RMIONALh; 

You  polisa  ycur  shoes  and  vour  car,  don't  you?    liave  you  ever 
polished  any  ,r,)i)les?     Some  poonle  do,  don't  they?    At  any  rate,  it's 
a  darn  f',ood  idea  to  polish  v^orkpieces  in  the  machine  shop. 

In  t\\o  past  task  packaf;es  vou  have  nade  many  types  of  cuts  and 
por formed  a  f;re<it  nanv  operations  on  the  lathe.     You  have  by  no  means 
used  ail  tiic  latho  oper^*tions  tiiat  can  be  accomplisaed ,  but  you  nov; 
have  a  y^ood  basic  idea  of  v;hnL  a  competent  machinist  can  do  with  this 
nach^ne.     As  you  work  in  the  rnacliine  shop,  you  will  see,  if  you  keen 
vour  eyes  ojien,  other  operations,  and  in  time  you  uill  learn  to  do 
tiicse*     before  this  happens,  iiouever,  there  is  anotlier  operation  for 
you  to  learn  in  liiis  task  nacL.np,e« 

In  tin's  tasli  packap;o  you  x'lll  learn  to  polish  workpieces. 
Polish  lig  is  tiie  operation  t/iuch  f^ives  your  product  a  professional 
look  and  can,  in  rr.anv  cases,  make  it  an  object  of  beauty.     As  with 
<ill  oporations  on  the  lathe,  perforn  this  one  \.;jta  care  and  crafts- 
man ^^ii  in. 

The  orofessionaL  noiislvjs  iiis  pro(hictl 
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Ob.Jr-Cf  IVL: 


bnon  Completion  of  tiiis  task  oacka'-»e  vou  will  l>e  able  to  use  files, 

abrasive'  clota,  and  lanpiap.  cuF.nouaci  to  surface  finish  stock. 

Your  performance  will  oe  evaluated  in  accordance  \^ith  the  instructor's 

cnecUiist, 
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LLA;-MIWC  \tYI\LTY: 

1.     View  slide-sound  pruf^ran  ;1-VI-1G  for  today's  first-run  snow. 

?. ,     iead  the  following,  material   in  your  references: 

^■acUine  ^:hop  ^'perat ion.s^  and  Setups,  pages  4o  to  55, 
t»ie  topic  Tiles     and  paj;cs  Vjo,  to  201,  tue  topics 
Tiiinp,  ^Jork  in  tiic  Lathe,  and  Polishinp,  Work  in  the 
katiic. 

0,     Uachine  I'ool  iccimolo;;y.  Unit  62,  parses  253  to  237, 
and  Unit  112,  T)ap,es  420  to  423. 
3.    The  above  references  v;ill  toll  you  about  filing  and  using 
abrasive  clotn  for  nolishinr,  on  a  lathe.     Botn  of  those 
netiiods  will  produce  a  finished  surface  of  good  quality, 
but  taerC  are  tiir^e,';  \;lien  a  pachinist  nust  produce  an 
oven  uetter  -iurface  finisii  t^icsc  meliiods  can  do. 

^or'  tnesc  iLnes,  vou  u*ill  use  lappin<»  compound  for  surface 
f  in  isii  inp, .     Lap])inp,  compound  is  a  fine  abrasive  nowder, 
made  into  .a  paste,  by  mixing,  it  :v;itii  vaseline  or  lard  oil. 

 2iiD  


lea.i:;i:;g  Acrr  iiv  (cont'a) : 

It   is  usuailv  purciiascu  aircauy  r^ixeci  and  in  different 
graacs*     C*icc:^  \;itii  your  iusLrucLor  ana  r^oe  what  kinds  of 
laDnLn'^,  cornound  you  iiavc  in  your  maciiine  shop. 
4.     Movo  on  into  the  i.caraini;  !  racL  icc, 

— r~ — '.  ? 

T oo  is  and  :ln u  i pxen t 

i.     LaLiie  3^     Abrasive  cloth 

'  -^^•''^  4.     Lapping  compound 

1.  Caucrv  t!ic  part  you  nade  in  lasK  oaci^ap;e  2  in  tiie  lathe. 

2.  FelocL  a  snoota,  double  cut  file  with  a  handle  on  it. 
::oTii:     L.\e  iiandle  oa  a  file  ir,  a  5;afet:y  feature;  never  use 

a  file  on  or  off  .a  nacaine,  vithout  a  handle. 

3.  Centiy  file  tae  roLatinp,  surfacor,  on  your  part,     break  all 
naarp  cd::e5.     Adjust  speed  tor  the  natcriai  being  cut. 

A,     use  ,1  strip  of  abrasive  clota  and  rer^ove  trie  file  narkn 
fror  t;:e  rotatin-  part.     (use  a  fc-.;  dropr,  of  oil.) 

3.     Clean  me  nart  \:it:\  a  clean  clot;:  and  inr,pect  it  for 
scratclic;";  and  tool  i^arks. 

t^.     tsin;:^^  the  back  or  non-abrar,  ive  sUie  of  a  piece  of  abrasive 
clot.:,  a:^piv  Lappin-  conpounci  to  Lae  surface  of  tliC  part, 
and  rini«;n  y-^ur  polish. fnp  lapping,  conpouiul. 
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M-VI-14 

LE.VII41NG  P'^jXCTICi:  (cont'd); 

7.  Clean  and  inspect  the  part. 

8.  Polish  the  other  pieces  you  have  machined  in  this  unit, 

9.  Have  your  instructor  evaluate  your  v;ork. 

Your  v/orkpieces  suould  iinve  a  professional  look  to  them, 
Nothing  sells  the  individual  nachinist  better  than  professional- 
lookinj>  products. 
Uon't  play  possum!     Play  polish!. 
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UNIT  VI:     LATHE  OPERATIONS'  ! 


TASK  T.M':U^.GL  20:     TURRET  LATHE 


■REREQU^^lTilS:     UNIT  VI,  .\LL  ENGINE  LATHE  PACKAGES 


High  production  machining  is  one  of  the  most  important  factors  in 
producing  large  quantities  of  duplicate  parts  in  today's  modern 
r.achine  shops.    The  engine  lathe  has  been  by-passed  as  a  high-speed 
producer  of  duplicate  parts.    The  turret  lathe  has  taken  the  place  of 
rhe  engine  lathe  because  of  its  versatility  and  multiple  tooling# 
Added  to  this,  the  turret  lathe  has  long  been  known  for  its  ability  to 
hold  close  tolerances  and  produce  parts  with  very  smooth  finishes. 
Sere  of  the  newer  model  Lurret  lathes  are  numerically  controlled 
machines  wnose  system  of  operation  is  dictated  by  coded  perforations 
in  c  paper  tape.    The  autcr.obile  industry  is  one  of  the  leaders  in 
Lhe  use  c:  tape  controlled  machining.    This  task  package  is  designed 
to  ir^trcduco  you  to  the  turret  lathe  and  give  you  an  opportunity  to 
get  seme  experience  in  turning  operations  with  multiple  tooling. 
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OBJECTIVE: 


Upon  completion  of  this  package  you  will,  on  a  turret  lathe,  set 
multiple  tooling  for  facing,  turning  outside  diameters,  drilling 
and  tapping,  chamfering  a  number  of  workpieces  to  the  specifica- 
tions on  the  parts  drawing  provided  in  this  task  package.  Your 
performance  will  be  evaluated  in  accordance  with  your 
instructor's  checklist. 


LEARNING  ACTIVITY; 

1.  View  sound-oiide  program  M-VI-20,  a  multiple  single  feature. 

2.  To  help  you  understand  multiple  tooling  on  a  turret  lathe,  read 
the  following  references: 

a.  Machine  Tool  Technology,  pages  23  and  24. 

b.  Machine  Tool  Technology,  units  57  and  60. 
INFORIIATION; 

Multiple  tooling  is  required  when  setting  up  jobs  on  the  turret 
lathe.    Qn  page  4  is  a  diagram  illustrating  the  turret  lathe  layout. 
The  parts  are  indicated  by  arrows  and  will  be  referred  to  throughout 
this  package.    The  heads lock  function  is  basically  the  same  as  any 
engine  lathe.    Usually,  the  chuck  has  soft  jaws  and  can  be  bored  out  as 
needed  to  insure  concentricity  for  inside  and  outside  diameters. 
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M-vi-:o  3 

IN?CK>'ATICK  (cont'd):  ., 
There  are  two  tool  posts  mounted  on  the  cross-slide.     Each  of  these 
tocl  pests  can  have  as  many  as  four  individual  tool  positions,  but 
ncrzLally,  we  use  two  on  the  front  and  two  on  the  back.    The  hex  turret 
contains  positions  for  six  individual  operations  such  as  center 
criiiing,  drilling,  reaning,  tapping  and  in  some  cases,  turning  one 
or  two  ciazeters  at  one  time.    At  the  end  of  the  bed,  or  the  right 
enc  of  cha  r.achine,  are  six  threaded  stops  that  are  used  to  set  the 
iengcn  cf  cu:  for  tools  counted  in  the  turret.    There  are  stops  to 
centre^  tne  front  and  back  tool  posts  that  control  the  depth  of 
grooves,  etc. 
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M-VI-20  5 
INFORMATION  (contM); 

The  general  procedure  for  set-up  is  as  follows: 

1.  le  correct  siise  stock  tor  setting  tools  according  to  the 
size  requireipents  of  the  blueprint. 

2,  Set  the  facing  tool  on  the  back  tool  post. 

3»    Set  the  center  drill  on  station  one  on  the  turret, 

4,  Set  the  drilling  depth  on  station  two  of  the  turret, 

5,  Set  outside  diameters  to  be  turned  on  the  front  tool  post.  In 
some  cases  two  tools  can  be  set  from  a  special  tool  holder  on 

a  turret  station.  One  will  irake  the  roughing  cut  and  the  other 
will  make  the  finishing  cut, 

6,  The  cut-off  tool  and  any  grooving  tool  should  be  set  from  the 
front  tool  post, 

7,  Chamfers  can  be  set  on  either  the  back  or  front  tool  post, 

8,  Remember  to  set  all  turret  tools  in  the  correct  sequence  to 
save  operating  the  turret  back  and  forth  unnecessarily. 

This  is  just  a  suggested  list,  as  situations  can  cause  changes  of 
procedure.    Before  starting  your  first  project,  examine  the  turret 
lathe  and  learn  the  controls. 
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UARNING  PRACTICE: 


Tools  and  Equipment 

1.  Turret  lathe 

2.  Scale 

3.  1"  micrometer 

4.  1"  to  2"  micrometer 

5.  File 

6.  jM  center  drill 


8.  1/4-20-NC-2  tap 

9.  Two  R.H.  turning  tools 

10.  Cut-off  tool 

11.  Shim  material 

12.  Magnetic  stand  and 
dial  indicator 


7.    ill  drill 

1.  Obtain  from  your  instructor,  scrap  stoCi<:  1  1/4  inches  in  diameter 
for  setting  up  machine, 

2.  11/4  bar  stock  2  to  24  inches  in  length, 

3.  Follow  the  attached  set-up  sheets  for  making  the  locking  stud. 
Your  project  requires  si:<  uniform  parts  that  will  pass  inspection 
according  to  the  dimensions  on  the  blueprint. 
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UNIT  VI;    LATHE  OPERATIONS 

TASK  PACKAGE  20A;    TURRET  LATHE  OPERATIONS 

PREREQUISITES;    UNIT  VI,  TASK  PACKAGE  20 

RATIONALE: 

Now  that  you  have  begun  to  gain  experience  in  multi-tooling 
for  turret  lathe  operations,  you  can  see  the  limitless  possibilities 
for  saving  time  and  money  in  this  type  of  machine  shop  work.  It 
is  now  time  to  take  still  another  step  forward  in  your  learning 
process.    This  task  package  is  going  to  introduce  you  to  threading 
an  outside  diameter  with  an  automatic  diehead  and,  using  a  single 
station  on  the  turret,  you  will  turn  the  roughing  and  finish  dia- 
meters at  the  same  time.    This  is  not  as  difficult  as  it  seams. 
Setting  up  will  be  no  more  difficult  than  the  operations  done  in 
package  20, 

The  part  drawing  in  this  task  package  in  an  actual  production 
set-up  would  have  a  machining  cycle  of  approximately  three  minutes. 
After  completing  your  set-up  check  your  machining  time.    You  will 
be  surprised  at  what  you  can  do. 


M-VI-20A 
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OBJECTIVE: 


Upon  completion  of  this  package  you  will  be  able  to  set  up  and 
turn  out  required  parts  with  such  tooling  as  the  automatic  die- 
head,  double  tool  for  rough  and  finish  outside  diameters,  done 
simultaneously,  and  hold  prescribed  tolerances  on  a  machine 
drawing* 


LEAT^ING  ACTIVITY: 

1.  Review  sound-slide  program  M-VI-20, 

2.  Answer  the  following: 

a.  What  is  the  purpose  of  multiple  tooling? 

b.  What  advantages  do  turret  lathes  have  over  engine  lathes? 
c*    Uliat  is  the  purpose  of  boring  soft  jaws? 


d.    What  is  the  function  of  a  numerically  controlled  turret  lathe? 


M-VI-20A 


LEARNING  ACTIVITY  (cont'd): 

e.    If  five  stations  on  a  hex  turret  weie  needed  for  a  particular 
set-up,  arrange  them  in  the  correct  order,  and  explain  why. 
1)  Ream      2)  Stop      3)  Drill      4)  Undercut      5)  Center  drill 

1)    3)    5)  

2)    4) 


f .    Explain  the  procedure  for  boring  soft  jaws. 

LEARNING  PRACTICE: 

Tools  and  Equipment 

1.  Scale  3^    Automatic  die  head 

2.  Zero  to  one  micrometer  4.    Assorted  turning  tools 

1.  Obtain  scrap  material  to  set  up  on  the  stud  from  your  instructor. 

2.  Have  your  instructor  assign  the  machine  he  wants  your  project 
run  on. 

3.  Job  requirements  are  to  machine  to  blueprint  Nuinbcr  10-376,  the  stud, 
six  pieces  are  required.     Follow  the  set-up  instructions  according 

to  tooling  sheet  number  2* 

4.  Have  your  instructor  or  an  inspector,  assigned  by  the  instructor, 
to  evaluate  your  finished  products. 
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UNIT  PACK.\GE  VII:     HORIZONTAL  MILLING  MACHINE  OPERATIONS 

PREREQUISITES:     UNIT  I 

R/\TIONALE': 

In  this  unit  you  will  be  working  with  the  horizontal  milling 
machine.    You  will  learn  in -a  step  by  step  manner  the  procedure  for 
setting  up  and  operating  this  very  important  machine  and  you  will 
also  learn  several  basic  cutting  operations. 

While  learning  and  studying  about  the  milling  machine  you  will 
see  that  no  raattei"  how  well  a  machine  is  built,  or  how  much  it  can 
be  made  to  do,  the  most  important  thing  is  you,  the  machinist.  You 
are  the  one  who  makes  the  machine  perform;  you  are  the  one  who  makes 
the  machine  produce  a  quality  product.    A  quality  product  can  only 
be  produced  by  a  quality  machinist. 

OBJECTIVE; 
General; 

Upon  completion  of  this  unit  you  will  be  able  to  select  cutters,  make 
setups,  and  perform  machining  operations  on  the  horizontal  milling 
machine. 
Specific; 

Upon  completion  of  the  task  pacLages  iuv  this  unit  you  will  be  able  to: 
1.    Select  the  proper  cutters  tor  specified  types  of  milling  uaing 

the  reference  material.    Your  performance  \/ill  be  cvaluaucd  in 

accordance  with  the  inscructor's  checklist. 

ERLC 


M-VII  2 

OBJECTIVl-S  uont'J): 

2.  Use  the  appropriate  arbors,  collets,  holders,  and  /or  adapters 
for  selecting,  installing,  and  removing  setups  on  the  pilling 
laachiae.    Your  performance  will  be  evaluated  in  accorc ance  with 
the  instructor's  checklist. 

3.  Use  the  necessary  holding  devices  to  clamp  workpieces  on  the 

nulling  machine  table  in  a  safe  and  stable  manner.    yUv  performance 

j 

will  be  evaluated  in  accordance  with  the  instructor 's'  checklist. 

4.  Determin>2  and  set  the  proper  feeds  and  speeds  on  the  milling  machine 
ror  different  milling  operations  and  materials,  using  reference 
charts.    Acceptable  performance  will  be  determined  by  your  instructor' 
checkxlst. 

5.  Use  a  dial  indicator  to  true  the  workpiece  and/or  holding  device 
on  the  horizontal  milling  machine.  An  accuracy  of  +  .0005  of  an 
inch  will  be  the  acceptable  standard  of  performance. 

6.  Use  a  cylindrical  cutter  to  mill  a  flat  surface.  An  accuracy  of 
+  .001  of  an  inch  will  be  the  acceptable  stardard  of  performance. 

7.  Use  a  face  milling  cutter  to  face  a  vertical  surface.    An  accuracy 
of  +  .001  of  an  inch  to  the  vertical  will       the  acceptable  standard 
of  performance. 

8.  Use  parallels,  solid  steel  s  juare,  u-.id  '-olding  devices  to  reduce  the 
length,  width,  and  thickness  of  rectaiijiaiar  stock  to  specific  dinensio 
retaining  its  squareiiesd.    An  accuracy  of  +  .001  of  an  inch  on  all 
dimensions  will  be  the  acceptable  standard  of  performance. 


M-VII 


OBJECTIVES  uontM); 

9-    Use  bevei  olocks  and/or  a  universal  vise  to  mill  bevels.  The 
standard  of  accuracy  will  be  determined  by  the  specifications  of 
the  drawing, 

10.  Use  the  dividing  or  indexing  head  to  mill  flat  surfaces  on  stock. 
The  standard  of  accuracy  will  be  determined  by  the  apecif ications 
of  Che  drawing  of  the  part. 

11.  Use  the  straddle  mill  technique  to  square  and  double-groove  stock. 
An  accuracy  of  ±  .001  of  an  inch  will  be  the  acceptable  performance. 

12.  Use  end  mill  cutter,  and  holding  devices  to  mill  keyways.  An 
accuracy  of  ±  .001  of  an  inch  for  both  trueness  and  depth  will 
be  the  acceptable  perf ozx:ance. 

13.  Use  end  mills  or  otiier  suitable  cutters  and  holding  devices  to 
mill  dovetails,  T-slols,  and  angular  cuts.    The  sta.idard  of 
accuracy  will  be  determined  by  the  specifications  of  the  draw.  ^. 

14.  Use  a  standard  involute  gear  cutter  to  cut  a  spur  gear  from  a 
blank.    Ilie  specifications  provided  in  !I:ichine  Shop  Operations 

cind  Setups,  pages  3A3  to  346,  will  be  used  to  determine  the  correct 
choice  of  gear  cutters.    Your  performance  will  be  evaluated  in 
accordance  with  the  instruoior^s  caeckli,st. 


ERIC 


L£.mi:ni::g  activiiy: 

You  will  l;ave  fourtctni  ta^k  packu;;es  in  tuis  unit  that  cro 
designed  to  be  \;orked  in  sequence.  Starting  with  tlic  first  task 
package  in  which  you  will  be  :v.troJuced  tj  tr.e  horizontal  milling 
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LEARNING  ACnVlTV  (cont'd);  | 

machine  and  the  various  cutters,  you  will  proceed  through  each  package  ' 

I 

dvxng  various  setups  and  opv^rations.     In  the  packages  you  will  be  ! 
asked  co  view  a  sound-slide  presentaLion,  read  and  answer  questions, 
and  perform  some  practical  exercises.    The  number  «'nd  names  of  the 
task  packages  included  m  this  unit  are  as  follows: 


TASK 

PACKi\GE 

1: 

CLTTERS 

TASK 

PACKAGE 

2: 

SETUPS 

TASK 

PACK.\GE 

3: 

HOEDING 

DEVICES 

TASK 

PACK.\GE 

4: 

FEEDS  iuND  SPEEDS 

TASK 

PACK.\GE 

5; 

TRUING 

TASK 

PACKAGE 

6: 

MIEE  PLA 

T  SURFAC 

TASK 

PACK.\GE 

7: 

PACE  MIL 

LING 

TASK 

PACKAGE 

8: 

SQUARLNG 

STOCK 

TASK 

PACKAGE 

9: 

milli:;g 

BEVELS 

TASK 

PACKAGE 

10: 

1NDlX1::G 

IIE/J) 

TASK 

PACKAGE 

11: 

SliLlDDLE 

millii;g 

TASK 

PACKAGE 

12: 

milli:;g 

.vLYWAYS 

TASK^ 

PACK.\GE 

13: 

milli:;g 

i-SLOTS 

TASK 

PACK/^GE 

14: 

SPUR  GEA 

lis 
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If  you  l2c1.  you  are  quaLiiicd  Lu  opcraue  the  horizontal  milling 
nachine  without  doing  the  tasL  i  ickaj^oj,  y.^u  z.ay  see  your  instructor 
about  taking  the  comprc'nensive  \..iit  tcjt.     Iij  licwever,  you  are  not  as 
yet  qualified  to  run  the  milliiij  machine,  ;  roviced  to  the  first  task 
P'-^ckage  and  learn  to  opeiTale  tT  c  iv.'ri*iontal  nillin^  machine. 


UNIT  VII;     liORIZruTAL  'ilLLlNG  MA.CiUNE  OPERiMIOMS 
TASK  ?\CiL\Cr:  \:  CUTTERS 
PRr:Rl::OUTSlii:S;     UNIT  1 
RATlONALi:: 

Have  you  ever  heard  the  expression  *'*:o  cut  the  mustard"? 
Weil,  you'll  be  daaliiu^  with  ciitLers  in  this  package ,  but  not 
mustard  cutters,  whatever  Lhey  may  be.     So  here's  your  chance  to 
learn  about  some  other  types  of  cutters  in  milling  so  that  you 
can  nake  an  o  I  hex'  kind  Ok  breaJ. 

This  task  package  \;ilJ  introduce  you  to  the  milling  machine 
and  also  to  the  devices  that  do  tiie  work;  that  is,  the  milling 
cutters.     You  will  be  asked  to  janiliarizc  yourself  with  theae 
cutters,  but  it  will  p.ot  he  necessary  to  mcn'orlze  each  and  every 
cutter  in  your  icfevcvcc  ---♦cviai.     U:  is  irore  important  that  you 
have  a  r:e:iGrai  Ulca  of  tao  difrercnt  types  of  cutters,  and  also  that 
you  kno\7  th*crc  aCe  nany  r:hnpcs  and  sizes  of  cutters  available  to  you 
for  doin^  nany  differcrt  jobs. 

i 

A  n [stake  Tr.,idc  by  nany  bc^;inninf,  Machinists,  i:hcn  \;orking  on  I 

a  i-iillinf,  machine^  is  to  trv  to  use  the  same  cuttei*'  for  all  jobs. 

Ti)is  may  be  done  out  of  ignorance  or  because  the  machinist  is  lazy; 

l:i  eitiier  case  vou  should  net  trap  vourself  into  this  kind  of  I 

I 

unprof cjsional  behavior.  : 

j 

The  real  pro  kiioxv"^,  and  uses  t'nc:  proper  cutter.  ! 
O  or  i 

ERIC  ^'^^ 
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OBJECTIVE; 


Upon  completion  of  ciiis  task  package  you  will  be  able  to  select  the 
proper  cutters  for  specified  types  of  milling  using  the  reference 
material.    Acceptable  performance  will  be  your  instructor's  check- 
list. 


LEARNING  ACTIVITY: 

1.  Vie\;  slide-sound  program  M-VII-,^,  today's  feature. 

2.  Reference  reading  lor  this  task  package  is: 

a.  Machine  fjtiop  Operations  and  Setups,  pages  279  to  293.  Also, 
examine  the  Trans-Vision  precedin?;  page  279. 

^*    '^^^^^^inc  Tool  lechnolop,y.  Unit  87,  pages  317  to  328,  and 
Unit  89,  pages  333  to  343, 

3.  Explain  the  following  terirs  in  relationship  of  the  rotation  of 
the  cutter  lo  the  direction  of  v;ork  feed: 

n.     Up  milling 

b.  L)o-wn  nillinr; 

A.     Doum  milling  .siiould  he  used  only  on  ninchlncs  equipped  with  an 


M~VII-1 

LEARNING  ACTIvriY  (cont  M)  : 

5.    Milling  cutters  fall  into  tuo  major  classifications.  These 
are: 

a.  b. 


6.    Give  a  short  general  description  of  the  use  or  uses  of  each  of 
the  following  milling  cutters: 

a.  Plain  niiiiing  cutters 

b.  Side  milling  cutters 

c.  *!etal-slitting  saws 


d.    Angular  milling  cutters  \ 


e.     Lad  milling  cutters 


f.     Face  milling  cutters 


g.     l~ylot  niiiing  cutters  ! 


h,    Kcv  seat  cutters 


i.    ^'orm-reliGved  cutters 
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LEARNING  ACriVirY  (cont'd); 

7.  It  wiii  be  necessary  for  you  to  have  a  good  knowledge  of 
milling,  maciiine  cutters  for  your  future  task  packages* 

8.  Show  your  instructor  the  work  you  have  done,  and  with  his 
approval,  go  on  to  the  Learning  Practice, 

LL\RNING  PIUCTICL; 

Tools  and  Equipment 

1.     Assorted  milling  cutters 

1.  Select  milling  cutters  for  the  following  types  of  milling: 

a.  Milling  a  wide,  flat  surface 

b.  Face  milling  a  vertical  surface 

c.  Straddle  milling  a  rectangular  shape 

d.  Keyway  milling 

e.  Dovetail  milling 

f.  T~slot  milling 

g.  Spur  gears 

2.  VHicn  you  have  made  the  selection  of  the  cutters,  show  them  to 
your  instructor  and  he  will  evaluate  your  choices. 

3.  You  will  be  using  these  cutlers  in  future  task  packages  in  this 
unit.    Remember  your  selection  and  why  you  selected  the  particular 
cutter. 

4.  Carefully  put  away  the  cutters  and  prepare  yourself  for  the  next 
task  packar»,o. 

5.  You'd  climb  the  higiicst  mountain  to  become  a  skilled  machinist* 


M-VII-2 

I'NTT  VII;     lUKIZOMAL  MILLING  MALiilNE  OPLiUTIOMS 
TASK  PACKACE  ?:  SLTb'PS 

PUKVvEOuISLTLS:     UJIT  VJI,  TASK.  PACKAi^E  i 
n.\TI0:^ALE: 

You*re  already  taniliar  v;ith  certain  types  of  setups,  probably, 
iiaven't  you  ever  st2t  your  friends  up  wit  a  a  coke  or  a  malt?  Weil, 
that's  a  kind  of  ?;etun,  isn't  it?    But  the  setu^^s  in  this  package 
are  a  little  different. 

After  selectinj^  the  proper  nillini;  cutter  for  a  job,  it  is 
necessary  that  the  nachinist  make  a  choice  of  holding  device  for  tlie 
cutter.     In  many  casus  the  siiape  of  the  v;orkpiece,  the  naterial,  or 
the  tvne  of  cutting  to  be  done  helps  the  machinist  in  his  cnoice  of 
setup.     Lvcn  with  this  help,  the  final  decision  for  the  setup  nust 
be  made  bv  vou,  as  tiie  nachinist.     ihis  means  you  must  havG  a  good 
idea  of  the  types  of  setups  that  can  be  made  and  Cor  what  types  of 
raillinp.  t  iiese  are  used. 

It  i-;  the  purpose  of  tills  task  packace  to  introduce  you  to 
the  different  .setups  and  have  you  do  then,     tuiowing  this  information 
will  help  vou  become  a  nroficieni  craftsman. 

Proficicacv  is  vour  nost  important  product! 


lBJi:CiI\'L; 

Ipon  co."i;^lec ion  or  tuis  Uask  nacka^e  you  will  be  able  to  use  the 
appropriate  arbors,  coliets,  iiolaers,  and /or  adapters  for  selecting*, 
inscaliinj^,  ana  ronoving  setups  on         milling;  machine.  Your 
uerfor-^ance  oe  evaluated  in  accordance  v/ith  the  instructor's 

ciiockl  i^u , 

LtL\^i:<l]:c  ACriVITY; 

1.  View  siiuc-^ouad  Drocrar.  !i-VII-2,  today'*;  extravaganza. 

2.  Reference  rc^idinp,  for  this  tank  nacKage  is: 

a.     'aciunQ  :'uor>  O')erations  and  Setups,  paf^es  293  to  297, 

^-.ccs  31/;  to  3.^3,  and  •)aecs  32  7  to  330. 
J.    '\ichlae  looi  icclip.olo--;-,  pap.e  342,  tiie  topic  The  Hand 

of  a  Milling  Cutter  and  the  remainder  of  the  unit  to 

r>afc  34  7. 

3.  'lest  -manufacturers  have  jioontcd  tiie  standard   


taper. 


::;ir>  tai^er  is  available  i\\  four  sizes.     List  tne  sizes: 

a.  C^,  c.  d. 

■■>.a:  are  the  taroo  stvlc^;  of  .ir^^on;  'i.>ed  on  a  niiling  machine? 

a  •  b ,  c . 


ERLC 


2'^ 


M-VII-2 


3 


LEAll.NING  ACiTVriY  (cont  M)  ; 

6.  Briefly  describe  taese  nrbors: 
a. 

7,  Holders  are  used  for   

8,  vruat  is  usea  to  help  keep  the  arbor  strai[;iit  and  rigid? 

^  .  collars. 

9.  Adapters  are  devices  used  to  mount    of 

various  types  and  sizes  on  a  niliing  machine   

10.  ine  shell  end  mill  is  a  f;tyle   arbor. 

11.  When  you  iiave  coripleted  your  reading  assif,nmenCs  and  answered 
tiie  above  questions,  show  vour  \;ork  to  vour  instructor.  Ibis 
is  a  good  tine  to  pet  him  to  answer  any  questions  you  ray  have. 
Start  your  Learning  Tracticc. 

Li:AK:a:;G  piacTiciL; 

Tools  and  Hquipir.ont 

1.  Horizontal  niliinp,  :.MCt;ine  A,  holders 

2.  Ari:>ors  5.  Aaaplcrs 

3.  Collets  0.     ."'ecossary  tccls 

0^  4  *l 


-vi:-:  4 

1.  Your  ::*iSwrucLor  will  ueronscrato  hov  to  make  a  setup  on  the 

2,  "'.a:^e  i.-ie  follovinf;  setuDS  on  tae  milling  machine  and  have 
your  insJtructor  evaluate  each  setup; 

n.  zne  collet  adapter  and  an  end  nili. 

wsin-  t:te  4  r.rbor  and  iielical  nil  ling  cutter, 

c.  wsir.f;  ine  S  arbor  and  helical  milling  cutter, 

d,  t'r.c  C  nrDor  and  a  face  milling  cutter, 

3«     I.ici^e  are  z.\c  Dasic  setups  tor  tnc  milling  macaine, 

Vcu  vili  be  uFinf,  these  in  future  task  packages,  so  make  sure 
vcu  under-^tv'.id  .lo*;'  to  do  these  setups, 

^nrcfullv  cic^n  up  your  v;orKini>  area  and  put  away  the  tools  and 
e'TU ir*r.cr.t  you  tiave  been  usinr,, 

Te-.erDcr  in  tr»e  future,  wb.en  you  be^in  to  use  tiie  milling 
rac^.ir.e,  tr.r.t  vcu  T.ust  lubricate  your  machine  before  you  run  it, 
Mco  rclr.g  ir.cre!     Treat  yourself  to  a  drink  of  water  and 

celebrate 


M-VII-3 

UNIT  VII:     HORIZONTAL  MILLING  MACHINl-  OPERATIONS 
TASK  PACtCAGE  3;     HOLDING  DEVICES 
PREREQUISITES;     UNIT  VII,  TASK  PACKAGE  2 
RATIONALE: 

Hold  on  to  what  you  have  learned  up  to  this  point.    All  your 
knowledge  will  uphold  you  as  you  continue  to  progress.    Now,  take 
a  hold  of  this  package  on  holding  devices. 

You  have  learned  to  select  milling  cutterb  and  install  them 
in  previous  task  packages.     In  this  task  package,  you  will 
learn  how  to  clamp  the  woikpiece  to  the  milling  machine  table, 
using  various  holding  devices.    You  will  learn  to  do  this  in 
a  safe  manner  and  at  the  same  time  m  a  way  best  suited  for  the 
job  you  are  working  on.  Sounds  like  a  tall  order,  doesn't  it? 
Don't  be  too  concerned;  you  wi.l  be  able  to  master  this  task 
package  just  as  you  have  the  other  ones. 

These  task  packages    that  are  leading  up  to  the  actual  nilling 
of  metals  are  very  important.     From  these,  it  is  hoped  that  you 
will  develop  the  habits  of  good  craftsmanship  while  you  are  still 
training  to  become  a  m.achinist. 

Bad  haoits  on  Lhu  Job  may  mean  no  Job!. 


,;rwr.  cjz:rlc2i:r:  c:  tr.is  ias,<  package  you  will  be  able  to  use  the 
r.;;ccs5ury  .{.climc^  devices  to  clanp  workpieces  on  the  milling 
.i^cr.ir.e  L^:le  ir.  a  safe  anc  stable  manner.    Your  performance 
-ill  be  evalaaied  in       ^crcar.ce  with  the  instructor's  checklist. 


Viev  5lid;?-s. :u:ia  prcgrar.  a  gee  vnizzer. 

~ c  heir  y>'-  s:cr.ple:e  this  task  package,  read  the  following: 

a.    'i^chire  ^hcp  ^rerations  and  Setups,  pages  296  to  300. 

1  Tcvhrclcg;;- ,  observe  the  following  figures 


.r.  ta-i  7.cce<  listcc  ir:cte  hiow  the  different  holding  devices 
a :  c  ^  5  c  a  : 

r\;;c  Nar.hcr  Figure 

11-1 

3::  11-5 

11-9 
11-11 

31:                                                             11-2U,  11-21 

:i:                                        11-28,  11-29 

331                                                          11-30,  11-31 
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LEARNING  ACTIVITY  (cont 


Page  Number 


Figure 


332 


All  pictures 


343 


11-69 


344 


11-71 


You  should  have  noticed  in  looking  at  all  of  these  different 
figures  that  the  methods  of  holding  workpieces  on  the  milling 
machine  are  endless  in  their  variety. 
3.     In  Machine  Tool  Technology,  pages  327  and  328,  are  a  list  of 
safety  precautions.    Write  numbers  2,  3,  4,  8,  11,  12,  and  14 
in  the  spaces  below: 


c. 
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LEARNING  ACTIVITY  (cont^ci): 
f 

4.    After  listiag  these  safety  i\:les,  show  them  to  your  instructor. 
Go  on  to  your  Learning  Pr£ictice. 

LEARNING  PR.\CIICE: 

Tools  and  Equipment 

1.    Horizontal  milling  machine  2.    Holding  devices 

1.  Obtain  from  your  instructor  four  i;orkpieceG.    lie  will  instruct 
you  as  to  where  these  pieces  will  be  milled. 

2.  Make  four  different  setups,  using  the  best  \olding  devices  for 
each  of  these  workpieces. 

3.  Examine  the  workpicce  arJ  determine  what  method  ycu  will  use 
for  holding  it  to  the  table. 


M-VII-3 

LEARNING  PIUCTICE  (cont'd): 

4.  Take  into  consideration  the  construction  of  the  workpiece, 
the  type  of  milling  operatior,  and  the  type  of  cutter  to  be 
used  ♦ 

5.  After  each  setup,  have  your  instructor  evaluate  your  work. 

6.  Do  not  get  into  the  bad  habit  of  trying  no  use  only  one 
type  of  setup  for  all  n.illing  operations. 

A  major  point  that  is  made,  or  a  lesson  you  should  have 
learned  in  this  task  package,  is  :he  one       safety.  Never 
comprcirdse  safety! 

You* re  really  holding  your  own  as      budding  rxc^hinist. 


I 

I 
I 
» 

I 

P^LsLol'ISl'i^S;     l.;r:  VII,  lASrv  PACK.\CL  3 

h.\tto:;aLl: 

You  nave  Lu  feed  yourself  every  day,  don't  you?     Do  you  feed 
yourself  at  t.\e  proper  speea'^     ^-'eeu  and  speed  nust  be  coordinated  in 
tiie  machine  s^iop,  as  you  will  note  in  tnis  package. 

Viien  cuttin<>  netai  on  a  :aLliin^>  nacaine,  it  is  sometimes 
difficult   for  tae  new  nacriinist  to  j^et  professional  looking  cuts 
and  aiso  to  :,;ct  tne  required       ;ree  of  accuracy.     A  najor  reason 
for  thc3v^  prcbler^s  in  n  lack  o:  knovied[;e  of  tne  effects  of  milling 
cutter  speea  aau  worl::)iecc  feed  on  tDc  final  product. 

In  tills  task  package  vou  rili  find  out  about  feeds  and  speeds, 
and  their  relationship  to  r.illinr,  a  vorkpiecc,    Yoa  will  also  find 
tluit  you  can,  v;iih  sore  help  fron  reference  charts,  quickly  detennine 
tiie  best  feeds  and  speeds  for  tne  type  of  r;ateiial  bein^  milled  and 
also  for  the  type  of  Tiiilling  operation  being  performed.  After 
detennini      -"eecj  and  ^voeds  you  viil  also  get  a  chance  tc  applv  this 
knowled'^e  by  r:^a,>lnf,  t.'ie.sc  sctlines  or.  the  nliling  machine.     You  snoula 
find  tiii-^  •)ac:<a';e  to  je  intere^tinf:  and  a  bit  short. 
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OBjECTIVi:: 


Upon  conpleticn  of  cais  task  package  you  will  be  able  to  determine 
and  sec  tae  proper  feeas  and  speeds  on  the  milling  machine  for 
different  i?dlilna  ope^-ation^^  aad  materials,  using  reference  charts. 
Acceptable  performance  will  be  determined  by  your  instructor's 
checklist. 


LHARNINC  ACTIVITY; 

1.  View  slide-sound  pro^^ram  M-Vin-5,  an  MGM  (Machining  Generates 
*  loola )  pr ouuc  t  i op.  . 

2.  Head  in  your  reference  r.atcriais  th*j  following: 

a.  Maciiine  ^hop  Opcratio:>s  and  Seiur>s,  pages  230  to  283,  the 
topic,  Tccdinp,  tne  Korkf  ana  pages  322  to  327,  the  topic, 
Sneeds  and  Feeds  for  >!iilin£>, 

Macnine  Tool  lechnolpoy ,  panes  J2J  and  32A,  :hc  topic, 
Speed  apd  Teed;  and  LniL  9J,  pa^es  347  to  352, 

3.  V:hen  reading-  Lnit  C-D  in  ^'^'iCiune  Tool  Tcchnolonv,  pay  particular 
attcnticn  to  tables  10  and  11  and  to  the  footnotes  under 
these  table:^ , 

4.  Cuttinj;  soeed  is  ll;e  distance  waich  tiie  outer  ^ 

  of  a  niliirr.  cutter  toola  travels  in  a 

ninaL2, 

5.  Hir,h  cutting,  speca  will  cause  the  curter  to  and 

______ 

become 
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u:aa::i::c  \ctivity  (conuM); 

t>.     Low  cutclHi;  speed  causes  a  lov  and  inefficient 


rate. 


7.  Fron  the  above  answer/  ii  can  be  seen  that  is  ir,  better  to  be 

^'^'^  fiiu?  of  tiie  cutting  speed, 

8,  List  the  seven  factor^  tiiat  affect  cutting  speed: 
a. 


f. 


9.     Calcul<ite^  the  anproxlinntc  r\>m  fo.  a        cutter  \;hich  in  to 
i..iil  alutninup  at  jJO^  3i\K:u 


M-VTl~4 

LE.\PvMI.\r,  ACTIVITY  (contM); 
10.     Troni  tables  10  and  11  in  reference  b,  determine  tne  cutting 
speeds  and  feeds  for  the  following: 
Material  Sneed       Cutter  tvoe 


a.  Low-carbon  steel 

b.  Low-carbon  steel 

c.  Gray  cast  iron,  soft 

d.  Gray  ca^t  iron ,  soft 

e.  Alur.inum 

f.  Aluninum 


Face 
Side 
End 
Lnd 

Plain  (}UJ) 
Plain  (HJ) 


Feed    Cut  Type 
Rough 
Finish 
Rough 
Finish 
Rough 
Finish 


11,     have  vour  instructor  evaluate  your  work.     Learning  Practice 


is  next, 
LEARNING  PAACriCi:: 

iools  iind  Lquipr.cnt 

1,     liorizontal  i!iHi:v;  Machine 

1,  Your  instructor  will  denicnstrate  setting  feeds  and  speeds  on 
the  p.illing  r.achinc, 

2,  After  the  denonstration,  set  the  foods  and  speeds,  on  the 
ntillinp  nachine,  t:iat  you  dcterr.incd  fror.  tables  10  and  11 

in  your  Learning  Activity,     Do  not  turn  on  the  rr^iiling  nachine 


until  vour  instructor  tells  vou  to. 
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L£An.\INC  PiUaiCr:  (cont'd) : 

3,  use  the  midpoint  in  the  cuttini;  speed  ran^,e, 

4.  iiave  your  instructor  give  you  an  overall  e valuation.  If 
he  thinks  you  are  ueak  in  sone  area,  he  may  want  vou  to  do 
some  additional  work  in  this  area.    Remember  he  is  trying  to 
help  you  Decome  a  r,ocxl '^^'Jcninist , 

You  are  ready  to  proceed  to  your  next  task  package. 

Skilled  nacninists  don't  grow  on  trees.    They  corae  from  doing 

task  packs  like  tiiese. 
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UNIT  VII:     HORIZONTAL  MILLING  MACHINE  OPERATIONS 
TASK  i^ACtL\G£  3:     TRU ING 
PREREQUISITES:     UNIT  7,  TASK  PACKi\GE  5 
RATIONALE; 

It's  true  that  truing  pays  off*    If  precision  is  to  be 
obtained,  uhe  holding  device  and/or  workpiece  must  be  trued*  So 
step  true  into  this  package  and  truly  learn  about  truing* 

You  are  ready  to  do  the  fifth  of  the  five  basic  steps  for 
setting  up  the  horizontal  milling  machine.    You  have  learned 
to  select  the  cutter,  install  the  arbor,  clarrp  the  workpiece, 
set  the  speed  and  feed,  and  now  you  will  learn  to  true  the 
holding  device  and/or  workpiece. 

Sorry,  but  you  don't  get  to  do  any  nilling  in  this  task  package; 
however,  you  will  in  the  next  one*    So  don't  delay,  start  right 
away,  and  maybe  in  a  couple  of  days  you  will  be  milling  away. 
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03J£CriVE; 


Upon  ccnpiecion  of  this  task  package  you  will  be  able  to  use  a  dial 
indicator  to  true  the  workpiece  and/or  holding  device  on  the  horizontal 
silling  nachine.    An  accuracy  of  +  .0005  of  an  inch  will  be  the 
acceptable  standard  of  performance. 


L  EA:^y  I  NT.  AC  T IV ITY  t 

1,  View  JAide-soup.d  pro^ran  M-VlII-4,  a  real  extravaganza, 

2,  Infornaticn  for  this  task  package  will  be  found  in: 

' -'^*i"^  Sho;^  Qporatior.3  and  Setups,  pages  328  and  329, 
topic,  ::ounlins  Workpiece  end  Cutter, 
b,    y^zhiwQ  ^or-i  rcc;inolo<",y ,  paga  332,  the  topic,  Procedure 
:\  r  Rcu?;*  iuj  Cut,    Note  riocGdure  4  in  particular  ad 

3,  Tvcm  icfcrcncc       on  p^S^s  327  and  328,  x:ritG  the  following 
safety  rules  m  the  spaces  bclcw,    Ii'uribers  1,  5,  6,  7,  16, 
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LEARNING  ACTIVITY  (cont'd): 
d. 

e. 

f, 

g* 

4*     Safety  rule  9  on  page  327  docs  not  -lake  sense  the  way  it  is 
written.     If  you  add  the  word  "then"  between  the  words  "hand 
and  "with"  it  will  become  clearer.    The  rule  is:  Tighten 
the  arbor  nut  by  hand,  then  with  a  wrench*    This  rule  now 
nakes  more  sense,  and  there  is  a  lesson  here  ycu  s::culd  lear 
A  small  oversight  or  mistake  can  niake  a  big  difference  ir- 
Ihe  final  outcome  of  scn-.ethir.r,,     N'ow  let's  go  back  tc  th.c 
lule  and  see  what  it  r.eans  to  you.    Any  iLzlq  ycu  ere  pu^cinz 
threaded  parte  together  you  should  always  start  tr.e  parts  by 
hand.    Only  when  you  iiave  turned  tb.c  part  by  hand  cn:il  ycu 
no  longer  can^  should  you  th.cn  use  a  wrench*    This  helps 
prevent  cross-threadin^j:, 

5,    Your  instructor  should  now  ccck  your  work  ^nd  ycu  shculc  be 
ready  for  your  Learning:  PracLicc, 


Tools  and  £culpT.ent 

hilling  machine  3.    Dial  indicator 

2.    Holdir.g  device  4.    Necessary  tools 

1,     Secure  a  vise  to  the  Tiiiling  machine  table. 
Z.    Place  an  arbor  in  tne  milling  naclune. 
3.    Attach  a  dial  inJicaior  to  r '.le  arbor. 

^,    line  ur  the  holding  device  parallel  to  the  machined  face  of 
the  colur.n, 

5,    -sir.g  the  dial  indicator,  align  the  vise  parallel  to  the 

cclur.n  tc  an  accuracy  of  +.0005  of  an  inch. 
6t    'dave  ycur  instructor  check  your  work. 
7.    Place  a  vorkriece  in  the  vise,  turn  tl^e  vise  90**,  and 

realign  the  workpiece  using  the  dial  indicator.  Your 

accuracy  should  be  ^  *-005  of  an  inch. 

:!ave  yjur  instructor  check  your  work. 

Ycu  have  now  covered  all  th.c  basic  steps  in  setting  up 

the  Hilling  machine  for  iriilling.    The  actual  milling  of  a 

vorkpiece  vill  core  in  the  next  task  package. 

looks  as  if  you* re  on  your  way  to  becoming  a  true  nachinist. 


lNIT  VII;     uO^dZ^hSiAL.  /IILLI      :iA«/'ii..'L  OPEnvnONS 
i'ASrv  ?Av>.O^.r.  o;      -IILL  ''LAT  SLk^'ACl 
PtlLniiOLISir^^lS;     L.MT  VII,   iASk  i'ACK.V:L  3 

rUis  in  a  way  is  a  red-letter  day,     Il's^  '.^e  day  you  start 
your  first  riillia^  eperaiion.     Jon^t  leci  nervous.     Your  instructor 
will  be  around  to  assist  you  if  vou  need  it,     ^lemenber,  ne  wants  to 
help  you  Decoi^e  a  niacainist  and  he  can  only  do  this  if  vou  let  hin 
know  Viien  vou  need  aelp. 

iiie  firi>t  n\llint:  operation  will  involve  making  a  few  straight 
cutr;,     xais  nav  not  sounu  like  riucL,  but   it  if^  a  basic  type  of 
milling:,  ana  fror-.  tais  you  will  builu  vour  skills  and  ir:prcve  vour 
craf tsman<^hip.     [a  a  ^liort  tine,  ycu  will  be  able  to  do  ccrr.plex 
nillinr,  operations  tP.aC  will  ana.r-e  vou, 

Tne  ti'T^e  is  nov^,  to  start  lo  n^^illl 
OBJi:criVL: 


L'non  Completion  c>f  this  task  ['acj-.a^^c  vou  will  be  aole  *'n  use  ,a 
cvlindric.tl  cut-Ler  to  mil  a  flat  f^urface.     An  accuracv  of  ^  •QCfi  of 
an  inch  will  do  tao  aCccptat'Ie  standard  of  pcrf orr.a:icc , 


2 


Ic^'i'.t^  reiercnce  materials: 
.r.j  ^..c^-    '^^orgticns  anu  ^"etuns,  pages  327  to  331, 


.  ^        *  ii^ 


.nil  ^i,  page 


s  351  Co  355. 


Hilling. 


surface  to  be  rallied,  this  is 


n  1 1  ^  1  p.  f; » 


t  .-J  .-"^-^r.-^t :  on        a  racniae  is  principally 
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LEARNING  \CnvnY  (cont'd); 

f.     How  to  sUarpea  the  cutler  wiion  necessary.     You  will  not 
be  asked  to  do  this  in  this  course,  but  someaay  you  will 
nave  to  learn  how  to  sharpen  milling  cutters, 
6.    From  page  reference  b,  write  tne  following  safety  rules 

in  tne  snaces  be]o\;:     iO,   13,  Ij ,  17,  and  18, 
a. 


0. 


c. 


d. 


7,     You  are  ready  to  bec;in  cult-inp.  on  tne  milling  machine,  after 
your  instructor  approves  your  work, 
LKA\::iNn  P^:ACIICl; 

Tools  an u  Lqu ipr^.e n t 

1.     liorieontal  r.iiiing  nachine  3.     Jial  indicator 

? ,     Kold  vnj::  device  4 ,  llicroincter 

1.     Obtain  froir.  vour  in:itructor  a  fiat  piece  of  steel  about  an  inch 
thick,  six  incacs  lon^, ,  and  three  inches  wide. 
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LEA^.NIUG  niACTlCE  (contM): 

2.  Select  the  cutter  for  the  milling  operation* 

3.  Secure  the  holding  device  on  the  table* 

4.  Clamp  the  workpiece. 

5.  Align  the  workpiece. 

6.  Set  the  speed  and  feed." 

7.  Install  the  cutter. 

8.  Have  your  instructor  check  your  setup. 

9.  Remove  ,045  of  an  inch  from  the  workpiece.    Make  sure  you 
check  the  thickness  of  the  workpiece  before  milling.  Your 
accuracy  should  be  +  .001  from  end  to  end. 

10.  Have  the  instructor  check  your  work. 

11.  Remove  the  workpiece  from  the  milling  machine  and  keep  it  for 
use  in  future  task  packages. 

12.  Clean  up  the  machine  and  area. 

Well,  you  did  it.     Your  first  milling  operation.     If  you  feel 
like  doing  some  more,  there's  another  task  package  waiting  for 
you. 

ihc  mills  of  the  gods  may  grind  slowly,  but  you're  milling  cool 
and  fast. 


H-VII-7 

UNIT  VII:    HORIZO^^^AL  milLI:;g  machine  OrEHAIICNS 
TASK  PACK.\G£  7:     FACE  HILLING 
PREREQUISITES:    UNIT  VII,  TASK-  PACKAGE  6 
RATIONALE; 

XcjL  don't  have  to  face  the  riusic  ir:  this  package.  t:r 
come  face  to  face  with  face  ziiiling*     5o^  3Ut  on  a  hapry  face  a:aa 
start  milling* 

In  the  last  task  package  you  milled  the  surface  of  a  ri£ce 
of  steel.    Now,  using  this  same  wcrkpi^ce.  ycu  vill  leara  ancther 
milling  operation  that  is  equally  iirpcrrant;  that  is*  face  trilliruc. 
The  importance  and  n:any  uses  cf  chis  cp^raiicr.  vill  "ceccme  appar^^t 
to  you  as  you  lock  over  yc^r  rcferec-ce  material  ♦ 

You  will  fine  in  this  and  ether  task  ^azk^z^s  chai  th-£  nialltn^ 
machine  is  a  versatile  .lach.in.^.     The  hlstcry  cf  the  :ntllin^  xa:-.rne 
goes  back  to  the  1790*s,  and  cne  cf  its  first  uses  vas  m  rakang 
parts  for  nuskets.     Eli  ^n;i:ne>   (the  scne  cne  vhc^  rnvcnrei  the 
cotton  gin)  received  a  contract  frcr.  che  Unrtec  Scates  r^v^rTXi'-^nt  :c 
produce  tan  thousand  cuskets  with  interchangeable  parts.  3-:ja^e 
there  was  a  shortage  of  skilled  cansr.iihs,  he  was  fcrc^i  tc  = 
unskilled  local  help.     to  overc^r.C  t.>c  rr^w-le-s  ^acs-^^  :v  cni^.^llcc 
help,  he  developed  milling  z:achines,     Cr,  yes.  he  finish-d 
muskets  in  time  tor  their  use  in  ir.e  War  c;  ISll. 
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OBJECTIVE; 

Upon  completion  of  this  task  package  you  will  be  able  to  use  a 
face  milling  cutter  to  face  a  vertical  surface.    An  accuracy  of 
+  .001  of  an  inch  to  the  vertical  will  be  the  acceptable 
standard  of  performance. 


LEARKIKG  ACTIVITY: 

1.  View  sound-slide  program  M-VIII-7,  featuring  Baby  Face  Milling. 

2.  For  lielp  with  this  task  package,  read  the  following  references: 

a.  Machine  Shop  Operations  and  Setups,  pages  330  and  331,  the 
topics  Face  Milling  and  Suggestions  on  Face  Milling. 

b.  Machine  Tool  Technology,  Units  92  and  93,  pages  355-358. 

c.  If  you  have  not  already  done  so,  study  Units  5  to  11  in 
Blueprint  Reading  for  Machinists. 

3.  vn^en  using  face  milling  cutters  that  can  not  be  bolted  to  the 

milling  machine  spindle,  you  would  use  a  style   

arbor. 

A.    Ivhen  face  milling,  the  teeth  on  the  

dc  most  of  the  cutting. 
5.     Have  your  instructor  look  at  your  work  and,  when  you  are  ready, 
go  on  to  the  Learning  Practice. 
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LEARNING  PRACTICE: 


Tools  and  Equipment 


1.    Horizontal  milling  machine 


Vernier  caliper 


2.    Holding  device 


incicaccr 


1. 

2. 
3. 
4. 
5. 
6. 
7, 
8, 

9* 

10. 

11. 
12* 


e  -  Lubricate  the  machine  before  you  run  it. 
Using  the  piece  you  surface  milled  in  the  I^ist  cask  package,  mak^^ 
a  setup  for  face  milling  the  ends. 
Select  a  face  milling  cutter  and  arbor. 
Clamp  your  workpiece  to  the  milling  machine  cable. 

Determine  the  proper  feeds  and  speeds,  and  sec  chese  en  cha  nach^^. 
Install  the  cutter  and  arbor- 
True  the  workpiece. 

Have  your  instructor  check  your  setup. 

Face  mill  one  end  of  the  block.     Rt^move  enough  macerial  cc  ha%-^ 
a  clean  cut  across  the  entire  end. 

Face  mill  the  other  end.    Make  sure  you  true  cha  wcrkz:.cC5  b^icr-^ 
you  start  your  cut. 

Check  your  length  measurement.    The  lengch  of  che  sccck^  cr  rart* 
should  be  accurate  to  within      ,001  of  an  inch.    Use  the  ve— ^er 
calipers  to  check  the  longnh. 

Show  your  work  to  your  instructor  for  evaiuaticn. 

Remove  the  setup  from  the  milling  nachine  if  your  inscruct^r  ha^ 

passed  your  work- 
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J.    ^i-^T  iir  ir.^  mach^n^  and  area;  carefully  put  away  the  milling 

5-^-:sr  voi.r  xr.illtEfi^  part  for  use  in  other  task  packages. 

n^^^  :e£;l  yr>u  are  progressing  too  slowly  and  the  job  you 
^^^rki.nc  ot:  is         simple,  but  don't  be  impatient;-  there 
r>£  2icri  Lhar.  enoagh  complex  jobs  in  the  future, 

Tc^*.  :ac^i  ur  this  task  package  well.  Now,  about  face,  snd 
zi.rr:  or.  rr  tr^t:  r.ex":  craft  skills! 


M-VII-8 

U^aX  VII:     HORIZONTAL  MILLING  MACHINE  OPERATIONS 
TASK  PACKAOE  3:     SQUARING  STOCK 
PREREQUISITES!     UNIT  VII,  TASK  PACKAGE  7 
RATIONALE; 

You  don't  have  to  be  a  **square**  in  order  to  square  stock. 
But  you  need  to  exercise  a  little  skill  in  the  process.    So  get 
squared  .ax^ay  now  for  squaring  stock. 

Having         milled  and  faced  a  workpiece  you  will,  in  this 
task  package,  reduce  its  size  in  all  dimensions  to  a  size  specified 
by  your  instructor. 

This  is  a  very  useful  skill  for  you  to  acquire.    Many  times 
the  machinist  mills  stock  in  this  manner  to' prepare  it  for  future 
machining  operations.    The  accuracy  called  for  in  this  task  package 
is  necessary,  and  in  many  cases  you  will  be  required  to  do  even 
more  accurate  work.    For  example,  a  production  job  of  hundreds  of 
pieces  might  be  n^ieded;  you  as  a  machinist  may  be  called  on  to  mill 
these  to  a  certain  size  with  an  accuracy  of  ±  .0005  of  an  inch, 
because  this  stock  will  be  used  in  a  highly  accurate  jig  or  fixture. 
If  the  workpieces  arc  not  accurate,  there  may  be  a  slowdown  in 
production.     Production  slowdowns  produce  unhappy  bosses,  who  in 
turn  may  look  for  other  machinists.    Be  accurate;  keep  the  boss 
happy. 
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nBJLCTIVi:: 


\  upon  canp let ion  of  this  task  package  you  will  be  able  to  use 

Dnrailelf;,  soliu  steel  square,  aiid  holding  devices  to  reduce  the 

,  len£:t.i,  wiatn,  and  taickness  of  rectangular  stock  to  specific 

I  diT?-ensions»  retaining  its    squareness.    An  accuracy  of  +  .001 

1  of  nn  inca  on  all  dimensions  will  be  the  acceptable  standard  of 

i 

! 

'  :>erf  orn^ance* 


LEAilNINC  ACTIVITY: 

1.  View  slide-sound  program  M-VIl-8,  a  square  shooting  show. 

2.  )\cad  the  followinc;  reference  materials: 

a.  Machine  Siiop  nperntions  and  Setups,  pages  331  to  335,  the 
topics  Cad  Milling  and  .Side  Milling. 

b.  Macninc  Tool  Technology,  l^nit  92,  pages  355  to  357.  This 
is  review  reading,  but  study  it  closely. 

3.  In  reference  a.,  there  are  some  safety  rules  on  page  306.  In 
^he  spaces  below  write  rules  number  2,4,5,  and  &♦ 

a. 


c. 
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LEARIUNG  ACTIVITY  (contM); 

4.  Are  you  having  trouble  with  your  mathematics  skills?    If  so, 
there  are  Mathematics  for  Vocations  packages  that  can  help 
you  sharpen  your  skills.    The  machinist  must  know  mathematics. 

5.  Increase  your  knov/ledg^e  of  blueprint  reading  by  studying 
Units  11  and  12  in  Blueprint  Keadin.Q  for  Machinists r 

6.  You  should  be  ready  now  to  go  to  work  on  the  milling  machine 
again.  See  your  instructor  for  penijlssion  to  proceed  to  the 
Learning  Practice. 

LEARNING  PKACTIClj;: 

Tools  and  Equipment 

1.  Horizontal  milling  machine         5.    Vernier  calipers 

2.  Holdin?^  device  6.  Micrometer 

3.  Parallels  7.    Dial  indicator 

4.  Steel  square 

1.    Using  the  part  you  have  milled  in  the  previous  task  packages, 

reduce  it  in  size  on  all  its  surfaces, 
2^    Your  instructor  will  tell  you  wnat  the  final  size  of  the  part 

should  be.    Don't  forget  that  ar  accuracy  of  +  •001  of  an  inch 

vrill  be  the  accoptea  standard. 
3.    Plan  how  you  are  going  to  do  this  job.     It  mny  be  wise  to  list 

the  cutters,  arbors,  and  other  inforruation  you  will  need  for 

this  machining  operation,    a  good  machinist  is  not  afraid  to 

write. 
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Lil.\l\'.' I NG  ? .LnC ilZL  (cent 


4. 


Select  the  cutters  you  vlli  use. 


5. 


Insta 


ii  tne  holcinc  device  ana  clanp  tne  workpiece. 


6. 


Set  tae  feed  and  speed. 


7. 


Install  the  cutter  and  arDcr. 


3. 


True  tiie  wcrkpiece  for  the  first  cut* 


9.    Have  vour  instructor  check  the  setup. 

10.  Mill  trie  first  surface. 

11.  After  rilling  each  surface,  nake  the  next  setup,  but  don't 


12.  Check  the  part  for  accuracy  after  the  final  r.achining  operation. 

13.  tiave  your  instructor  check  your  vork. 

14.  If  your  work  i?  accurate  and  has  passed  your  instructor's 
inspection,  clean  up  your  nachine  and  area. 

15.  Sa%-e  your  part  for  future  use. 

You  :iave  reduced  a  -.rorkpiece  in  all  its  dimensions  for  future 
use.    With  scr.e  inaginaticn ,  you  can  see  that  this  will  be  a 
very  useful  skill  in  future  nachining  operations. 

Success  is  a  pl^^y.    Keep  rehearsing. 


cut  until  the  instructor  ch.ecks  each  new  setup. 
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UNIT  VII;    HORIZONTAL  MILLING  MACHINE  OPERATIONS 
TASK  PACK.\GE  9;     MILLING  BEVELS 
PREREQUISITES:     UNIT  VI X,  TASK  PACKAGE  8 
RATIONALE; 

It's  time  now  to  level  with  the  task  of  milling  bevels.  This 
work  will  require  you  to  summon  up  vour  various  skills  and  apply 
them  to  the  job  at  hand.    Are  you  ready  to  level  with  the  bevel? 

Combining  skills  is  one  of  the  traits  of  the  professionaJ 
machinist,    while  you  are  not  a  professional  machinist  as  yet,  it 
is  never  too  soon  to  start  picking  up  these  traits  that  make  a 
good  machinist. 

In  this  task  package  you  will  have  to  work  with  and  from  a 
simple  drawing.    You  will  also  use  some  of  the  skills  thac  were 
learned  in  Unit  I  to  help  you  complete  the  milling  operation 
required  by  this  task  package.    As  you  can  see,  you  will  be  combining 
a  knowledge  of  print  reading,  measuring  skills,  and  machining  tech- 
niques to  complete  the  job. 

It  takes  brains  to  be  a  machinist;  maybe  that's  why  you  are 
becoming  one! 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
bevel  blocks  and/or  a  universal  vise  to  mill  bevels.  The 
standard  of  accuracy  will  be  determined  by  the  specifications 
of  the  drawing. 


LEARiN'ING  ACTIVITY: 

1.  View  sound-slide  program  M-VII-10,  starring  Millie  Bevel. 

2.  Reference  reading  for  this  task  package: 

^'    Machine  Shop  Operations  and  Setups,  page  332,  figure  21, 

shows  a  type  of  bevel  being  milled. 
^'    Machine  Tool  Technology.  Unit  94,  pages  358  and  .359. 
c.     Restudy  Unit  9  in  Blueprint  Reading  for  Machinists. 

3.  Use  the  part  you  machined  in  the  previous  task  package,  for  all 
of  the  exercises  found  in  the  test  below. 

L  =  Length  T  =  Thickness  w  =  Width 

4.  Fill  in  the  dimensions  in  the  spaces  below  of  the  part: 


L  =  .  ,      1/2  L  =  _  X  = 


1/2  T   ,    w  = 


1/2  W  = 


5.    Mien  you  have  finished  the  above,  show  your  instructor  your  work 
and  start  your  Learning  Practice. 


LlARNING  PRACTICE; 

Tools  and  Equipment 

1.    Horizontal  milling  machine     4,     Surface  gage 

1.    Universal  vise  or  5.    Combination  square  head 

bevel  blocks  6.    Layout  tools  and  fluid 

3.    Bevel  protractor  head 

and  blade 

1.  Using  the  drawing  you  have  dimensioned,  set  up  the  milling 
machine  to  put  a  bevel  ot.  the  workpiece. 

2.  Plan  the  operation. 

3.  Select  the  cutter  and/or  arbor. 

4.  Install  holding  device  and  clamp  workpiece. 

5.  Determine  the  feed  and  speed. 

6.  Install  cutter  and/or  arbor. 

7.  True  the  workpiece. 

8*    Have  your  instructor  check  your  setup. 

9.    Mill  a  bevel  that  is  1/2  T  and  goes  from  1/2  W  to  1/2  L. 

10.  Check  your  work.    Are  the  dimensions  accurate? 

11.  Have  your  instructor  check  your  work. 

12.  Remove  your  setup  and  clean  the  machine  and  area. 

13.  Replace  all  tools  and  cutters  carefully. 

14.  Did  you  lubricate  the  machine  before  using? 
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LEARNING  PRACTICE  (contM); 

Another  job  well  done.    Keep  up  the  good  work.    You  are  really 
starting  to  get  into  the  heart  of  milling  operations.    There's  more 
to  come,  so  prepare  yourself  for  the  next  task  package. 

Just  keep  beveling  along  -  and  you'll  wind  up  on  a  higher  level 
in  the  machine-shop  wo^ld. 


I 

i 
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UNIT  VII;   HORIZONTAL  uiL-iN'':  :L\ciii:rL:  ,opii:iiATioNs  : 

I 

TASK  PACKiVCi'  10;  Ii\Di::aNG 

PRLR  bQU  I  SITES;     U:jlT  VII,  lASK  PAC>;.\nL  y 

katioi:ali:; 

You'll  noed  a  strai^^ht-thinkin^;  head  on  your  snoulders  in  order 
to  use  ihe  indexing  hcu'.     It's  a  valuable  tool  foi  accuracy  in  cutting, 
and  -  would  vou  believe  it  -  you  can  -jut  a  square  end  on  a  round  shaft 
with  it. 

You  will  sometimco  oce  a  i-oaud      ait  wilU  a  square  end,  when  you 
are  working  with  tool^^  ^^r  working,  ar-^nd  machinerv.     If  you  have  ever 
wondered  how  these  siu:fts  were  made,  'ou  will  find  out  in  this  task 
package. 

Putting  a  s<iuarc  end  on  a  ishalt    uy  not  seen  like  much  of  an 
operation,  but  to  do  tills  ciccuratclv  -.ecjuires  the  use  of  a  device 
called  the  indexing  hcnd.    Tlie  index    g  head  is  aa  accessory  that 
mounts  on  the  inilling  riji^hine  tabic      d  allows  the  machinist  to  make 
evenly  spaced  cuts  witl\  complete  accvxacy,     in  effect,  it  is  a  device 
that  helps  tne  machini  st,  divide,  a  c^  v-Ie  in  alnost  any  nunber  of  even 
parts,     iiecause  its  i^^i,  .ion  is  to  ej\ide  a  circe,  it  is  also  called 
a  dividini;  head,  ^ 

The  indexing  hen  1     i  not  cnhy  ut.  cnn^loy  and  requires  some  hard 
^  and  straight  thinking  l  ^  uc,^..    Are  \      the  man  toe  the  job? 
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OBJLCTiVi:: 


Upon  complvtioa  of  this  l:as.^    vi>:^^dj^,c  ;.  ^  ^    -ill        ^^^^  ;j  ch-^ 
dividin^>  or  lucoiNing  ucad  l-:  nil  rl^w  s^;'ia>:cd  j:*.  ^cock. 
The  sCandaru  of  accuiacv  vViLi  uo  cece.:.^i::.,c  by  cue  ^p-^^if i^ai.cc^ 
of  the  drawing  of  taa^  pat;:. 


LEAR.NING  ACTIVITY; 

1.  View  siitie-s5.'und  pro^i  .  :s  :t-VII-l' 
double  £ eat  are, 

2.  Refetsnce  reading  fci  :ls  t.ijt>>  v 

a.  Maclu^''?,  Shop  *  ^  ■'  -  -ra^ 
Thi^        excel Ic  -i r^>t -lat  ioi. 

b.  Mac'-rac  lool  I't^^  1  <  ;  / ,  Lnit 
Unit   .J,  pages  ^  Ij  L^^i. 

c.  Jiev :  C"  ''at'ncrai  ^ '  f       .      - .  * 


3,    Reference     ,  page  3        i  ir  .cc 

stock,     i'st  tne  lab  "'.J  ^ 


^e  L-^: 


b. 


d.. 


M-VII-10 


,     Iviiat  are  Liii-  Ciireo  nctnoJ^j  of  index 'J 
a. 
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5.     Studv  tiic  leadinr,  t;.ii:eria:  cacotuily  so  that  you  may  ask 

questions  about  the  index :nj^^  head, 
0,     Make  a  two-view  dr.i  ;in^;  L,.at  sliuv;s  tiiree  pieces  of  8"  stock, 

iiexa>;on,  ocLa)"^on,  ^^iUi  rouiul,  wita  one  end  squeired  for  a 

dirjtance  of  1  1/2"*     The  stock  :.hould  be  i  inch  iu  diameter 

and  tac  r^quare  fjuo  Id  he  I  / .1  Inciu 
7.     Shov;  vour  work  to  your  i:u^  true  tor  and  start  your  Learn  Inj^ 

Practice* 


Tools  and  i';ui:rio:il 
!♦     aovizo'Ti-al  r  '  liin^;  !.,ac'iinL 
Incexiaj^,  iiead 
Ootam  frcM  .\our    .;>lrnct'r  liic       U  orir.f,  stock: 
a*     ]-.^*'  pic^e  .01   •  (ui.iJ  ai)"iJi  i  iiu/n  in  diameter^ 

l-.V*  ]UO-c  of  K'A<if:uii  ;,tc^v,£>.  c.bouL  1  iiw.ii  in  dia4ietcr« 
c*     1-8"  pic^e  of  v^ct.''.);on    jlock    ^out  i  u\J.\  in  diai.iecer. 
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LEAIINING  rRACTICE  (contM); 

2.  If  you  have  had  Unics  IV  or  VI  in  this  course,  center 
drill  the  stock  on  each  end.     If  you  have  not  completec 
these  units  the  instructor  will  give  you  stock  chac  has 
been  center  drilled. 

3.  Select  tue  cutter  for  the  milling  operation. 

4.  Install  the  Indexing  head  on  the  milling  macnine* 

5.  Secure  the  workpiece  in  the  indexing  head. 

6.  You  will  use  hand-feed  for  this  operation,  but  sez  tze  spa^c* 

7.  True  the  v;orkpieca* 

8.  Install  the  cutter. 

9.  Have  the  instructor  check  your  setup  and  give  a  csx^ccscrat i.^n 
on  using  the  indexing  head, 

10.  Hill  all  three  pieces  of  stock  according  to  the  specif  icai:.cn;= 
of  your  drawing, 

11.  Carefully  check  your  work, 

12.  Have  your  instructor  evaluate  your  wors<.» 

13.  Clean  up  the  rnachinc  and  area. 

14.  Return  all  tools  to  their  proper  places, 

15.  Keep  nil  stock  for  future  use, 

Using  the  indexing  head  riakes  nany  imp^^osibie  jo::s,  po^iirl^, 
You  will  learn  more  about  this  device  in  a  later  tji^k 

If  your  work  on  this  task  package  is  an>^  index    vcu  h^vc  a  ^c:^ 
head  for  acquiring  a  machinist's  craft  skills. 


xl-,  rACf^^GI  10 


Lvc  saic  L:^  f^tiraJole  the  fence  on  the  issues. 
,^v>c^:.  TsZvc:  szm^zled  a  fence  xn  fun.     But,  have 
i-iraac-c  Ii.i11l:ic?    No?    Then  here's  your  chance, 
'  ^;^x-A,nc  '    -i:-  .  z  ^  xzlling  machine  increases  its 

;  r-i  ^^o..iL.or.  r:  ar  .tc  cosS'ory ,  but  the  milling  mach- 
.li        i:^^  .-^vr.  r^cht.     Tr.is  -  ou  will  see  with  the  use 

:  r/.  ,.r.^  ^5      ^;^>^l:::'  ir.^Iling  teciinique  emplovGd  In 
iTc".  cs^c   r:\^:.jcli.rn  ^r.  t!ie  Ti^^hine  shop.     It  is 

r.^.  ::.:-::-.irr  5:1.^:5^  1^"  have  the  capability  for 
: i     .  l  ?  ; :  : : :  .  rdc  par^s,  r.iiice  ::his  nass 
,   "rvi.-.^^.         r.^::cv*    i^at  keeps  the  machine  shop 

;  Mr.^     ,  s^iij^uld  always  be  interested  in 
^  1'^  nccc >s~ry  quantities  of  good  pro- 

*;.r^   v.-.   *  .  .  /  v;^^:    '.-r.     An  cuL-of~work  machinist 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
straddle  mill  technique  to  square  and  double-groove  stock.  An 
accuracy  of  +  .001'  of  an  inch  will  be  the  acceptable  performance. 

LEARNING  ACTIVITY; 

1.  View  sound-slide  program  M-VII«11,  starring  Straddle  Milling. 

2.  Reference  reading  for  this  task  package  is: 

Machine  Shop  Operations  and  Setups,  pages  334  to  337. 
Note  figures  24,  2!i,  and  26. 

b.  Machine  Tool  Technology,  Unit  95,  pages  359  to  363. 
This  will  be  review  reading. 

c.  Blueprint  Reading  for  Machinists.    Note  the  drawing  on  page  14. 
The  dimensions  of  this  drawing  are  not  important,  but  the 
shape  of  it  is. 

3.  Using  the  part  you  beveled  in  task  package  9  as  a  model,  make  a 
new  drawing  showing  the  bevel  in  the  back  and,  on  the  right  side, 
the  front  view.    The  bevel  will  now  be  shown  as  a  hidden  line. 

In  the  top  view  the  bevel  will  be  on  the  bottom,  and  also  shown 
with  a  hidden  line. 

NOTE;    Place  the  part  in  the  positions  stated  and  this  will  help 
you  with  your  drawing. 


I 


H-VII-ii 
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LEaR,NI::g  activity  (contra): 

On  zhe  craving  divide  the  new  top  surface  into  three  parts, 
ieT.gth\.^ise.     Show  two  grooves  running  lengthwise  at  a  depth  of 
i/2  the  thickness  from  the  bevel  to  the  top.    Your  drawing 
vill  look  r^onewhat  like  the  one  in  reference  £,  except  yours 
will  i*,-ve  a  bevel  shown  with  hidden  lines. 
Nore  -  Include  the  necessary  dimensions  in  your  drawing, 
5.     Shew  vour  drawing  to  your  instructor  and  proceed  to  your  Learning 
r ractice . 

Toe Is  and  Equipment 

1.  Mcri^ontal  nilling  machine 

2.  Cutters  and  arbor 

3.  Molding  device 


4.  Layout  tools 

5.  Dial  indicator 

6.  Parallels 


icu  will  use  the  part  you  beveled  in  task  package  9  and  the 

craving  you  niade  in  the  Learning  Activity  of  this  task  package. 

Select  two  cutiiers  of  equal  diameter. 

Clar.r  the  part  on  the  n.illing  machine  table. 

Sat  the  sreed  and  feeds. 

install  the  cutters  and  arbor. 

True  the  vorkplece. 

:;ave  ycur  instructor  inspect  your  setup. 

Straddle  nill  the  grooves  in  the  part  as  shown  by  the  specifications 


M-^VII-11 

LEARNING  PRACTICE  (contM); 

of  your  drawing.    Your  accuracy  should  be  +  -001  of  an  inch. 
9,    Chack  your  part  carefully, 

10.  Have  your  instructor  check  the  part, 

11.  Clean  up  the  area  and  put  away  your  tools. 

Can  you  see  how  you  can  use  the  straddle  mill  technique  to 
produce  parts  with  great  accuracy  and  with  increased  speed?  The 
uses  of  this  type  of  milling  operation  are  unlimited  for  ar 
intelligent  machinist.     Is  this  the  kind  of  machinist  you  are? 

You're  really  in  the  groove  with  this  straddle  milling. 


M-VII-12 


UNIT  VII;     HORIZONTAL  MILLING  MACHINE  OPERATIONS 
TASK  FACK.\GE  12;    HILLi:.'G  KEYVAYS 
PREREQUISITES:     UNIT  VII,  TASK  PACKAGE  11 
RATIONALES 

You  are  faniliar  with  highways,  byx**ays,  and  expressways •  And 
you  may  have  been  hot-rodding  on  the  freeways,    Weil,  now  is  the 
tine  to  pause  and  consider  the  keyvays. 

Have  you  ever  wondered  what  keeps  wheels  that  are  being  turned 
by  shafts  fron  slipping?    This  task  package  will  give  you  one  of  the 
answers  to  chat  question  and  will  also  show*  you  how  to  machine  shafts 
that  v/on't  slip, 

A  device  called  a  key  is  one  of  the  methods  used  to  keep  wheels 
fron  slipping  on  shafts •    You  will  not  learn  to  make  keys  in  this 
package,  but  you  will  cut  ke\-vays  in  some  shafts  for  the  keys.  The 
key  is  a  snail  piece  of  r.etal  that  fits  into  the  keyway  and  is  usually 
purchased  already  made.    There  are  tires,  however,  when  you  as  a 
machinist  might  nake  cne.    The  keyway  is  aa  accurately  machined  groove 
in  the  shaft,  and  also  in  the  wheel*    Milling  a  keyway  is  another  of 
the  basic  operations  that  is  perforaed  by  the  machinist  and  one  that 
vou  will  do  many  tines.    So  learn  this  lesson  well! 

rill 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  end 

mill  cutters  and  holding  devices  to  mill  keyways.    An  accuracy  of 

+  .001  of  an  inch  for  both  trueness  and  depth  will  be  the 
acceptable  perfoxmance. 


ERLC 


LEARNING  ACTIVITY; 

1.  View  slide-sound  program  H-VIII-8,  a  keystone  cops  show. 

2,  Your  reference  material  for  this  task  package  is: 

a.  Machine  Tool  Technology »  Unit  96,  pages  364  to  368. 

b.  Blueprint  Reading  for  Hachinist3»  Unit  21,  pages  97  to  101, 
and  Unit  12,  pages  59  to  65. 

3*    Using  the  two-view  drawing  you  made  in  task  package  10  of  the 
three 'pieces  of  stock,  incorporate  a  Woodruff  keyway,  square 
keyway,  and  a  third  type  of  keyway  (your  instructor  will  tell 
you  which  type)  in  each  shaft.    You  will  also  obtain  from  your 
instructor  the  dimensions  for  these  keyways. 

4.  Your  drawing  will  now  show  three  pieces  of  stock  with  9  keyways, 
NOTE:    You  may  have  to  use  the  information  in  Unit  12  of 

reference  b^  for  your  drawing. 

5.  Carefully  go  over  your  drawing  with  your  instructor;  he  may  have 
some  suggestions  on  hov;  to  improve  it.    You  should  be  ready  now 
for  your  Learning,  Practice. 
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LEARiNING  PIIACTICE; 

Tools  and  Equipment 

1,  Hilling  machine  4,    Layout  tools 

2,  Holding  devices  5,    Measuring  tools 

3,  Cutters  and  arbors 

1.  Using  the  three  pieces  of  8"  stock  from  task  package  10 
and  the  drawing  you  modified,  cut  three  keyways  in  each 
piece  of  stock, 

2.  With  the  help  of  your  instructor,  select  the  cutters. 

3.  Secure  the  workpiece  to  the  milling  machine  table. 
A,    Set  the  speed  and  feed  if  they  are  being  used, 

5,  True  the  workpiece, 

6,  Install  the  cutter, 

7,  Mill  the  keyways, 

8,  Inspect  your  work  carefully, 

9,  Have  your  instructor  inspect  your  work. 

10,    Clean  up  the  machine  and  area  and  put  away  the  tools. 

In  this  task  package  you  milled  keyways,  but  you  can  easily  see 
that  there  are  many  mere  milling  operations  that  can  be  performed 
using  the  basic  setups  of  this  task  package, 

A  machinist's  skills  are  the  keyways  to  accomplishment  and  prosperity. 


M-VII-13 
OBJECTIVE: 


2 


Upon  completion  of  this  task  package  you  will  be  able  to  use 
end  mills  or  other  suitable  cutters  and  holding  devices  to  mill 
dovetails,  T-slots,  and  angular  cuts*  ■  The  standard  of  accuracy 
will  be  determined  by  the  specifications  of  the  drawing* 


LEARNING  ACTIVITY; 

1*    View  sound-slide  program  M-VIII-9,  a  three-star  feature, 

2.  Read  and  study  the  following  reference  material: 

a.  Machine  Shop  Operations  and  Setups,  page  315,  the  topics 
T-slot  Cutters  and  Dovetail  Cutters*    Note  figures  10  and  11 • 

b.  Machine  Tool  Technology,  pages  338  and  340,  the  topics  Angular 
Milling  Cutters  and  End  Milling  Cutters.    Also,  on  pages 

340  and  341,  the  topic  T-slot  Cutters* 

3.  Why  are  the  teeth  of  a  T-slot  milling  cutter  staggered? 


4.  To  mill  a  T-slot  you  would  first  cut  a  groove  with  an   

mill  cutter  or  a  mill  cutter. 

5.  There  are  two  types  of  angular  milling  cutters.    They  are: 
a.  b.   


Note  -  The  maximum  depth  of  cut  for  end  mills  generally  should 
not  exceed  1/2  the  diameter  of  the  cutter.     On. hard,  tough  steel 


M-VII-13  ^ 

LEARNING  ACTIVITY  (contM); 

the  maximum  depth  of  cut  should  not  exceed  1/4  the  diameter  of 
the  cutter*    On  light-duty  machines,  the  maximum  depth  of  cut 
must  be  reduced  further. 

6.  If  you  are  cutting  hard,  tough  steel  on  a  heavy-duty  milling 
machine  with  a  1/2"  diameter  cutter,  your  depth  of  cut  should 
be   of  an  inch. 

7.  Using  the  drawing  of  the  part  you  made  in  a  previous  task 
package,  modify  this  drawing  to  show  an  angular  cut,  a  dovetail, 
and  a  T-slot. 

a.  Secure  from  your  instructor  the  sizes  of  the  cutters 
listed  above. 

b.  Examine  your  drawing  and  your  part  carefully  before  you 
start  your  drawing. 

c.  Draw  in  the  three  cuts  you  are  going  to  make.    You  may  make 
these  cuts  any  place  on  the  part  that  they  will  fit. 

d.  Place  the  dimensions  for  these  cuts  on  the  drawing. 

e.  Carefully  think  out  the  placement  of  these  cuts  and  visualize 
how  they  will  look  on  your  part. 

8.  Show  your  work  to  your  instructor.    If  he  approves  of  it,  go  on 
to  your  Learning  Practice. 
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LEARNING  PRACTICE: 

Tools  and  Equipment 

1.  Horizontal  milling  machine  3.    Layout  tools 

2.  Cutters  4.    Measuring  tools 

1.  Using  the  drawing  you  modified  in  the  Learning  Activity,  mill 
the  part  according  to  this  drawing. 

2.  Select  the  cutters  you  will  be  using. 

3.  Plan  the  order  of  your  cuts. 

4.  Clamp  your  part  on  the  milling  machine  for  the  first  cut. 

5.  Set  the  speed  and  feed. 

6.  True  the  workpiece. 

7.  Install  the  cutter 

8.  Have  your  instructor  check  the  setup. 
Note  -  Did  you  lubricate  the  machine? 

9.  Mill  the  first  cut. 

10.  Mill  the  other  cuts.    Find  out  if  your  instructor  wants  you  to 
show  him  each  of  your  setups  before  you  start  them.    You  may  be 
advanced  enough  to  do  this  on  your  own. 

11.  Your  finished  part  should  now  have  a  bevel,  grooves,  T-slot, 
dovetail,  and  an  angular  cut.    Does  it? 

12.  Have  your  instructor  check  your  part. 

13.  Clean  up  your  area  and  machine.    Carefully  put  away  your  tools. 


M-VII-13 

LEARNING  PRACTICE  (cont'd); 

You  should  now  have  a  good  idea  of  the  basic  uses  of  the 
milling  machine.    Don't  forget  that  you  are  learning  baoic 
operations,  and  this  means  it  is  up  to  you  to  apply  them  when  and 
where  it  is  necessary. 

It  looks  as  if  you  slotted  the  angle  and  dovetail  to  a  T! 


M-VII-14 

UNIT  VII:    HORIZONTAL  MILLING  MACHINE  OPERATIONS 
TASK  PACKAGE  14 :     SPUK  GEARS 
PRP:R£QUISITES:    UNIT  VII,  TASK  PACKAGE  13 
RATIONALE: 

Gear  yourself  up  and  make  vour  spurs  jingle- jansle  for  this 
package.    If  you're  In  the  right  gear  and  vou  spur  vours^lf  cn,  vc-^ 
will  learn  a  lot  about  spur  gears.    Are  you  ready?    Okav  -  shift 
your  gears  -  but  don't  strip  themi 

You  are  about  to  start  on  the  last  operation  on  the  hcrixcccal 
milling  machine.    It  is  not  only  the  last  operation,  but  alsc  th€ 
most  complex  of  the  ones  you  have  done.    It  is,  like  the  cth^r 
operations,  a  basic  one  that  you  \7ill  be  required  to  dc  as  a 
machinist. 

Cutting  a  spur  gear  with  a  standard  involute  gear  cutter  is 
the  task  you  will  do  in  this  package.    The  word  invgl-te  13  z^ziz^l 
as  "a  curve  traced  by  a  point  on  a  thread  kept  taut  as  it  is  -^v^c^^i 
from  another  curve."    Does  it  seem  strange  to  you  tc  have  a  vcr-i 
defined  as  ouch  involved  in  the  machine  shop?    Vhcn  yea  finish  chi? 
task  package,  you  will  see  how  this  word  tits  into  the  '/ccih-clar* 
of  the  tnachinist.    Continue,  now,  by  reading:  the  Gb j€cti%'^  and  ir-n-z 
the  Learning  Activity  and  the  Learning  Practice. 


ERIC 
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OBJECTIVE: 


i     Upon  complecion  of  this  task  packa^>e  vou  will  be  able  to  use  a 
,     standard  involute  viear  cutter  to  cut  a  snur  ^ear  from  a  blank. 
The  specifications  provided  in  Machine  Shop  Operations  and  Setups, 

j     pages  343  to  346,  will  be  used  to  determine  tlie  correct  choice  of 

I 

;     gear  cutters.    Your  performance  will  be  evaluated  in  accordance 
with  the  instructor's  checklist. 


LEARNING  ACTIVirr': 


ERIC 


1.  View  slide-sound  programs  M-VII-14  and  M-VII-14A,  starring 
Spur  Gear* 

2.  Your  reference  asGif,uracntn  fov  thiri  task  package  are: 

a»    Machine  Shoo  Ooci'atloa:]  and  ScLung,  pufjes  337  to  360. 
Machine  Tool  Tnchnoloev.  Unit  99,  paces  372  to  382,  and 
Unit  101,  pap^es  303  to  306.    AIgo  review  Unit  97,  nappes 
337  to  370. 

Blueprint  Readin'>  for  ^^^chin^^t^,  Units  22  end  23,  pages 
101  to  Hi.    This  is  a  quick  review  of  mathematics  that 
vou  will  be  needing  for  thin  task  package.    If  you  still 
have  nalh  troubles,  check  the  !!athcmatico  for  Vocations 
packages. 

3.  The  reading,  assipnment  for  this  tank  pacUaf^e  is  a  long  one, 
but  read  and  studv  it  verv  carcfullv,  as  you  will  need  to  know 


ai9 
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LEARNING  ACTIVITY  (cont'd): 

this  infonnation  to  successfully  complete  the  packaije. 

4.  Make  a  drawing  of  a  quarter  section  of  a  gear.    Use  *:igure 
11-137,  page  377,  of  reference  b  as  a  guide*    Your  drawing 
should  look  like  this  illustration.    Make  sure  vou  ^lace 
on  your  drawing  the  information  included  in  figure  11-137. 

5.  After  you  have  finished  vour  reading  assignment  and  craving, 
show  your  work  to  vour  instructor.     If  you  have  anv  cuesclcns 
about  gears  or  gearing,  now  is  a  good  time  to  ask  them. 

6.  Start  your  Learning  Practice. 

LEARNING  PRACTICE; 

Tools  and  Equipment; 

1.  Horizontal  milling  machine  3,    Lavcut  tccl? 

2,  Indexing  head  4.    Measuring  tccl^ 
1«    Obtain  from  vour  instructor  a  snur  ^ear  blank. 

2,  Using  the  gear  blank  as  a  guide  and  the  reference  material, 
determine  the  size  of  gear  you  will  cut. 

3.  Select  the  gear  cutler. 

4.  Set  up  the  indexing  head  on  the  nilling  machine, 

5,  Install  the  gear  blank, 
6»    Set  the  feed  and  speed. 

7.  True  the  gear  blank. 

8.  Install  the  cutter. 
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•'jsLT  »*?:rj:c:cr  .-"^c^s  ^^rur  sc-tu:^  and  he  will  demonstrate 


iTf  :ruc::  r  deck  tne  cear  • 
Jl^^?  -I?  -.T'C  ^nr.  £r££.    ;:arefullv  Tsut  avav  vour  tools 


^11         e.xr^ '        ?,-::  are? 


-£  vou  T^iit  a  light  coat  of  oil  on 

cnTr.rl£:^::  r^e  rr^crstions  on  the  horizontal  milling 
c  jir.  L  ,ciT.z  <mc5        :.ask  Dackaqes,  but  think  back 
^Tto.*  "V*:.  le^.rrcr  r^^}:  \ou  vill  be  ss  o leased  vith  vour 


,:r  -rursclf  or*  to  additional 
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ylu,^\^  :^\oi:I^a:;  OFiuimio::  ■ 
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..:e  irue  ::7.ciii:ii3-.  io.a  crc^.ir^^m'in  \/ho  can  do  much  more  tlian 

I'j^^n  t:;e        -iaj  or:  r:  r.achine  ,u:d  niako  it  cue  TiGtal.    He  is  a  mail  v/lio 

ij  .lo^e  :c  •  beicre  actin(;*    The  machiniiit  is  also  a  riiun 

ur:o  15  ?.l\;riy3  le^U'iiin^:  and  k:io;;j  he  v;ill  never  learn  all  there  is  to  . 

; 

tzic  .about  -ho  nvachine  industry.    Ttie  GO-callod  machinist  who  thinks 

i 

..^  .z\o\:.  ^\  ci,^^  .j:a  r.cv-r  zrl^Lz  anyzhxiiQ  nev;,  is  really  a  mtin  v/ho  io 

f 

uirai::  o:  ::ew  rjid  -juchir^eL-,    7o  be  a  recil  machinist  you  can  ' 

-r.  -.:.is  you  ;;ill  lc  u*;i  Tiaiiy  ne\/  thincs  tloat  will  require  j 

ycu  :o  :.:i:;.:$  p^.u:,  u::d  v.rdco  dcciciona.    You  v/ill  bo  Icarnin^j^  not 
only  r.bou^  ^r:e  vcr-:ic.:l  !.:illi::;  •.:r.chi:ios,  but  also  related  subjects 
:,olv  you  bcco:::o  a  real  naciiinist  aiid  craf tc:ian.    You  will 

::avc  to  uoru^  iuird,  o:::*.  you  \;ili  be  rcw.'irded  in  all  the  years  oliead.  j 

 I 

^^^^  i 

,..y.^.  cc: 10.-.  o:  -...-.It  vcu  •••ill       ;J.1g  to  pez^forin  machining 
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03J1:,C?TVES  (contM): 


or)eciiic ; 


Upon  completion  of  the  tack  packages  for  this  imit,  you  will  be  able 
to: 

1»    Select  the  proper  cut t: or  for  vertical  milling.    Your  performance 
v/ill  be  eyaluat;ed  in  accordance  v/ith  the  instructor's  checklist. 

2,  Use  the  noceysary  holding  devices  to  clamp  assorted  workpieces  on 
the  milling  machine  in  a  secure  manner.  Your  performance  will  be 
evaluated  in  accordcmce  with  the  instructor's  checld.ist. 

5.    Use  the  iippropriate  arbors,  coiletc,  liolders,  and/or  adapters,  to 
install  and  remove  setups,  on  the  vertical  milling  machine.  Your 
perforinance  v/ill  be  evaluated  in  accordance  v;ith  the  instructor's 
chccld-ist . 

4.  Use  a  dial  indicator  to  true  Ihc  workpiccc  ajid/or  lidding  device 
on  a  vertical  milling  machine.    An  accuracy  of  +  .0005  of  an  inch 
will  be  tlie  acceptable  stardard  of  performance. 

5.  Set  ihc  proper  feeds  rmd  speeds  for  the  lype  of  milling  operation 
and  material.    Your  performance  will  be  evaluated  in  accordance 
witii  the  instructor's  checklii5t:. 

6.  U^c  the  proper  cutting  tools  to  drill,  bore,  and  counterborc  a 
workpiece.    An  accuracy  of  j;^  l/6^fth  of  an  inch  will  be  the 
acceptable  st^indard  of  performance. 

?•    Use  end  mills  to  square  a  workpiece.    An  accuracy  of  j_  .001  of  an 
^  inch  will  be  the  acceptable  ctcindard  of  performance. 

ERIC 
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OBJECT iV£<  Uonc'c) : 

8*    Cse  Woocruf:  keyseac  cutters  or  enc  ziills  to  mill  keyways  and 

covecails.     Accoptdblv  performance  will  be  an  accuracy  of  +  ,001 

of  an  inch  for  dep^h  s:rc  cruer.ess, 
9,    Use  svivel  or  universal  vises  and/or  other  holding  devices  to 

nu.li  angles.    The  srancarc  of  accuracy  will  be  determined  by  the 

specifications  of  the  drawing. 

LEARNING  ACTIVITY; 

Woik  the  task  packages  in  this  u::it  in  sequence.    They  have 
been  designed  to  be  worked  this  way  so  that  it  will  be  easier  for  you 
to  learn  to  operate  the  vertical  r.illing  tiachine  and  also  so  you  will 
be  able  to  learn  itore  in  u  shorter  period  of  tine. 

While  w^rrking  on  the  task  packages  you  nay  have  a  few  problems 
or  questions  that  you  need  help  wit'n.     If  you  do,  your  Resource 
Center  Director  or  instructor,  will  be  glad  to  help  you  with  these 
probletis  or  questions* 

In  t::e  packages  you  will  be  asked  to  view  a  sound-slide  present- 
ation, read  and  ar.swer  questions,  and  pertort:  soce  practical  exercises. 
The  nutiber  and  naites  o:  the  cask  packages  included  in  this  unit  are 
as  follows: 


TASK  rACN.\JE  1: 


J  *. '  •  f       '  • 


cv  cv::er 


TASK  PACK.WL  2: 


SECURING  WORKPIECE 


M-VIII 


LEARNING  ACTIVITY  (cont'd) ; 


TASK  PACKAGE  3 
TASK  PACK.\GE  4 
TASK  PACKAGE  5 
TASK  PACKAGE  6 
TASK  PACKAGE  7 
TASK  PACKAGE  8 
TASK  PACKAGE  9 


INSTALLING  CUTTERS 
TRUING  WORKPIECE 
FEEDS  AND  SPEEDS 
BORING  AND  COUNTERBORING 
SQUARING 

KEYWAYS  AND  DOVETAILS 
MILLING  ANGLES 

If  you  have  had  experience  with  the  vertical  milling  machine 
and  feel  you  can  do  the  above  work,  you  may  want  to  take  the  compre- 
hensive test  for  this  unit.  Your  instructor  has  the  test,  so  talk 
it  over  with  him  and  see  if  you  should  take  it.  If  you  don't  take 
the  test,  start  your  work  on  the  vertical  milling  machine  with  the 
first  task  package. 
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UNIT  VIII;     VERTICAL  MILLING  MACHINE  OPERATIONS 
TASK  PACKAGE  1:     SELECTION  OF  CUTTER 
PREREQUISITES:     UNIT  I 
RATIONALE: 

Versatility  was  a  characteristic  of  men  during  the  Renaissance 
period  from  1500  to  1750.    Specialization  seems  to  he  the  emphasis 
today.    But,  when  it  comes  to  versatility  today,  the  milling  machine 
has  it. 

In  this  task  package  you  will  be  introduced  to  the  milling 
machines  and  to  the  cutters  they  operate.    You  will  find  in  studying 
about  the  milling  machine  that  it  is  a  very  versatile  machine  that 
you  will  want  to  know  about.    You  will  also  find  that  there  are  a 
number  of  attachments  that  can  be  combined  with  the  milling  machine 
to  increase  its  versatility  and  give  it  an  almost  unlimited  range  of 
operations. 

Coupled  with  the  attachments  are  a  wide  selection  of  cutters  to 
further  increase  the  operations  of  the  milling  machine.    You  might 
be  wondering  how  anyone  can  learn  everything  about  a  machine  that  has 
such  a  wide  range  of  operations?    The  answer  to  that  is  that  no  person 
can  know  everything  about  this  machine,  but  the  triore  you  know,  the 
better  machinist  you  will  be. 

Know  your  machines  and  you  know  you  are  a  machinist. 


2 


OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  select  the 
proper  cutter  for  vertical  milling.    Your  performance  will  be 
evaluated  in  accordance  with  the  instructor's  checklist. 


LEARNING  ACTIVI17; 

1.  View  slide-^sound  programs  M-VIII  and  M-VIII-1^  both  starring 
Millie  Machine. 

2.  In  your  reference  material  read  the  following: 

a.  Machine  Shop  Operations  and  Setups  >  pages  279  ;:o  300,  and  pages 
307  to  318. 

b.  Machine  Tool  Technology,  Units  87-89,  pages  317  to  347. 

c.  Blueprint  Reading  For  Machinists,  \jnits  6  to  11.     If  you  have 
covered  these  units  in  other  task  packages,  just  review  them 
for  this  one.    You  will  need  this  inforamtion  in  future  task 
packages  in  this  unit. 

3.  List  the  ten  end  mills  shown  in  figure  11-158  of  reference  b. 
a.   ^*   

 g.   

c.    h,   

d.  i. 
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LEARNING  ACTIVITY  (contM); 

4.    After  you  have  careiully  studied  the  above  material,  inform  your 
instructor.    Then  begin  your  Learning  Practice. 

LEARNING  PI^\CTiCl^; 

Tools  and  Equipment 
1.    Milling  cutters 

1.  Select  the  proper  milling  cutters  to  do  the  following  jobs: 

a.  bore  a  round  hole. 

b.  counterbore  a  hole. 

c.  square  stock, 

d.  mill  a  Woodruff  keyway. 

e.  cut  a  dovetail. 

2.  After  selecting  the  cutters,  show  your  selections  to  your 
instructor  and  tell  him  the  use  of  each  cutter. 

3.  When  vou  have  completed  the  above,  carefully  return  the  cutters 
to  their  proper  places. 

You  have  been  introduced  to  the  milling  machine  and  to  its  cutters. 
The  information  you  have  learned  here  will  be  used  in  later  packages 
in  this  unit,  so  remember  where  you  found  it  and  refer  to  this 
information  when  you  need  it. 

Be  like  the  milling  machine.    Develop  a  versatility  of  your  own. 
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UNIT  VIII;     VERTICAL  MILLING  ^L\CHiNE  OPERATIONS 
TASK  PACK.\G£  1:     SECURING  WORKriKCE 
PREREQUISITES;     UNIT  VII],  TASK        KAGE  i 
RaTION.XLE: 

"Safety  firsc"  is  nol  jui^t  a  cJ  icne.     In  machine  shop  work  you 
cannot  overemphasize  the  factor  ol  salety.     If  you  think  you  can  be 
a  little  careless,  just  ccasider  the  contents  of  this  package* 

There  are  some  things  you  luusi  ieain  before  you  actually  start 
cutting  or  milling  a  workpiece  on  the  milling  machine.     In  the  last 
task  package  you  learned  about  ilb.e  milling  machine  and  also  about 
the  milling  cutters.     No\;  you  will  learn  tx^7o  very  related  subjects, 
securing  the  workpiece  and  safely*    How  are  these  subjects  related? 
It  doesn't  take  too  much  iin.igin.ition  to  visualize  what  would  happen 
if  a  workpiece  became  loose  while  you  were  milling  it.  Flying 
workpieces,  striking  fellow  machinists,  produce  pools  of  blood  and 
sometimes,  in  cases  of  near  misses,  they  may  come  flying  back  to  the 
careless  machinist. 

Donate  your  blood  to  the  Red  Cross,  not  to  the  machine  shop 

floor. 


M-VIlI-2 
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OBJECTIVE: 


Upon  compiel  Loii  oi   liiit^  task  package  yuu  will  be  able  to  use  the- 
necessary  uolaiu^;  duvL'.-fS  lo  clai.'p  .ibsorued  workpieces  on  the 
milling  'nachine  in  a  :;>ecure  manner.     \our  perfurmance  will  be 
evaluated  in  accordance  viih  the  instructor's  checklist. 


LEARNING  ACTIVrrY; 

1,    View  sound-slide  program  M-VlIl-2,  held  over  for  a  long  time, 
2:     Reference  reading  [ov  this  task  pc\*,kage  is: 

a.     Machine  Shop  Operations  .aid  Setups,  P^g^s  296  to  300. 

Observe  the  manner  in  which  workpieces  are  attached  in  the 
following  figures  and  pcM^es:   (c.ce,  this  requires  no  writing.) 


Figure  Number 


Page  Nuniber 


8 


2  86 


13  &  lA 


294 


19 


29  b 


20  a  21 


22  6  23 


24 


299 


28 


iCo 


16 


18 


iJC 


M~VIII~2 


LEARNING  ACTiVlTV  (cor.  'd^'i 


Figure  Nuirbur 


19 


20  5.  21 


22 


26 


29 


« 


This  is  by  no  iiieanL.  o  coniplece  selecri:::  r:  z^.~  v^iri,-,^ 
ways  in  wh i ch  w o r kp i e c  e s  c  j r.  u  c  ":c u r ^ i  , 

some  of  the  actacp.reiiis:  used  f'  r  ::r:>:  v.jr.<ri^,-: 

to  the  Milling  ruic:iL:ie  L..jle.       t:.:ci  ux':hcc< 
otiier  units  about  tiit:  riLllir.: 
3.     In  reference  a,  page  360,  t'.u  re  id      1^-':  j:  -r-.. 
Write,  in  the  spaces  nelow,  v.u^-  1,  J,  .r^^' 


a. 


b. 


c. 


4.     Be  sure  you  undo rdu.iui  I'V^.-o        ,i     :  ...j. 


always  a  safe  wurko:. 
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LEARNING  ACTIVITY  J  -cnu  : 

5.     See  year  msLruci^r  aiUi  j:icv.^  hii.t  your  work.     He  may  want  to  ask 
ycu  soV;t3  v^iUCrit  ioiis .  y.:ur  :  camini;  Pxactice. 

L £.\RN I N G  r -.vJ I ^Cl: 

i  O  O  J.  ?i   d  11  d   L  Ci  u  i  I  >t.^.  u  r.  L 

1.     Vertical  n^.ilxini:  mac  lime 

1*     Obtain  froD  your  instructor  four  workpieces, 

a.  Mave  him  mark         suriactjs  to  be  milled. 

b.  .>elecu  one  woi\viJi^cd  c^i;d  secure  it  to  the  milling  machine 
t  ab  1  e  • 

r.vive  VL^ur  i:ii5trucLur  ciicv  k  your  setup, 
a.     Set  up  tic  other  ihrtc  workpieccs  and  have  your  instructor 
check  cacn  one. 

e.     Did  you  in.^tall  ,all  tlva  workpicces  properly?     If  so,  you  have 
dw".lC   a  gCod  job.' 

2.  Rctur:^.  ail  ti^.o  noldi::^:  dcv2\ei-  to  their  propei  places. 

3.  Clean  the  n:aca:ne  ^.,a  ar^ja. 

r..t  a  light  Lj..:  ci  o.\  .*I1  n.ach.ined  surfaces.     This  is  done 

to  rri^veni  luatii.^:. 

SCv/.rin^  w^^r;,r         ;  on  t!ie  ::iL]li;i[,  ir.ciclunc  tabic  can  bo  a 
co'-.p^ex  A  ;  i-oi  Oo'>  I  cnai  ii.achiiiist   ib  as  careful  of  his  sotup'^ 

as  h.e  IS  oi  his  woik!r.a:u-n  i  p 


M~VIIl-3 

UKIT  VIII;     VERTICAL  MILLING  ytACHINE  OPERATION 

TASK  PACKAGE  5:     INSTALLIKG  CUTTERS 

PREREQUISjTES:     UNIT  VIII,  TASK  FACKiXGE  2 

«' 

R.VnONAL£: 

Here  is  an  interesting  and  simple  proc 
machinist  must  be  familiar  -  the  installatic 
milling  in<ichine  spindle.     So  don't  let  your 
here,  but  focus  it  on  the  spindle. 

In  the  first  task  package  of  this  unit 
different  milling  machine  cutters.  New,  you 
cutters  jre  installed  on  the  milling  nachine 
is  not  a  coniplicated  process,  it  is,  neverch^ 
must  know  if  you  are  to  succeed  as  a  r.achini 

Using  the  vertical  nilling  r^acliine  wil 
machinist,  many  new  skills;  skills  that  will 
employee  when  the  time  comes  fur  you  to  be^i 
shop.  the  time  that  you  have  now  to  a^^q 

of  this  machine  as  you  can. 

Remember  -  knowledge  can  r.eaa  r.oaey. 


o  use  the 


,     297  /^'^^ 
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LEARNING  ACTIVITY  (concM) : 

applied  to  the  arbor  bolt  with  a  wrench,  you  should 


b.     Page  3oO  of  reference  _a  contains  some  safety  precautions. 
In  the  spaces  below  write  numbers  3,  4,  and  5: 


When  you  have  tinished  the  above  work,  show  the  results  to 
your  instructor.     You  may  then  proceed  to  your  Learning  Practice. 
LEAILNING  Pi^\C_TICK : 

Too  1  s  and  Eq  u  ipir.e a  I 

1.  Vertical  milling  maciiine 

2.  Holding  devices 

1*     Your  insliuctor  wiJi  give  you  several  kinds  of  n:illing  cutters 
for  the  vertical  milling  machine, 

a.  Select  the  appropriate  holdin^^:  device  for  (  'ch  cutter, 

b.  Ir.titaii  the  device  in  the  milling:  ;nachine. 

c.  Secure  the  cutter  in  tiic  holding  device. 

d.  Have  your  instructor  check  your  betup. 

e.  Install  each  cutter  in  turn  with  its  proper  holding  device. 


Er|c  ^^ifi 


-Ml.-:  4 

: .  0  \  / r  :  r. s  t  r u  t.  o r  v  . :l- j  k  t- .  ii  sec  up . 

^.     .v.^ci^.  y.^ur  ::isl:  ..jL^jr  jpprovej  all  of  your  setups,  cart^fulJy 
1  viv, .-.V  , .  1  ^  ; : . c     l: 1 1 e i>  ..n d  b.v  1  d i n g  devices.     Don't  forget 
."il  i>e  --.aJ  :i:*eJ  surfaces. 
Ncie  z.:<2  r.a::.y  ^i::c*Lni  virranp,L*n:ents  that  are  used  for  holding 
1 ,2  w  u  t  e  r  ^  i  r.  i      r >  1  i  1 1 r.  i;  ina  c h  i  ne . 

ir.e  lask  racka^ce:?  >.:u  iuivc  coiripietcd  so  far  are  steps 
^jacir.^  t'.u  aw  L.ial  ...a:. ini:  t/.t  -.cj  iical  aillirij:  machine*  In 
a  j^wr^i:  „.^.':c  si-^.  s  l  e  re^idy  to  run  thi.s  machine. 


.  1  c  s 


true. 
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UNl-T  VI  li ;     VKKriCAL  MILLING  llAClilNT,  orLlRATIONS 

rRI£KLoUISiTi:S:     UNIT  VIXI,  TAi^K  PACKAGK  3 
RATiONxUi:: 

If  yuu*ru  i;oing  lo  be  Hue  to  your  work,  you  will  have  to 
true  youi  i;orkpiece.    This  pro.:ess  is  another  steppingstone  by 
which  you  becun;o  a  proiicJent  n-acliini-^t .     it  takes  perseverance 
to  pursue  your  j^^'ai  In      vinlt  l       ora;!i  :jkijli>. 

Learning  tu  cportite  a  niac-hLne  by  usittg  a  step^by-step 
process,  as  you  aic  clohv,  wj  t  b  th^se  tavsk  packajjes,  requires  the 
new  maehinLst  to  iiavo  a  .c^  u:  ;u:Ljcr.oi  ,,    At  taij  point,  you 
want  tc  put  a  wo i"--. piece  ir.i  '^iw-   .^.riiL.-l  vr.ll  l  <i;ui  start:  making 
sono  metai  chips  i  Ly,  but  there  are  a  ccupie  r.'^re  lessons  that 
must  be  learned  before  yo-i  do  your  first  opc?ation. 

In  t.;is  ta.:i:  i)<]vko;j^  you  will  Icirn  the  ir.poi'tance  of  truing 
the  hoiciin^^  device  and/u^"  liie  v:orl;pie^e.     Tea  often,  r.any  new  raachm- 
ists  assure  that,  si:i::e  t'-j  n;ac:ii:ie  is  i^uilt:  v;i  th  great  accuracy, 
tb.e  work  p  l  oduceJ  w  i  J  J   n  !  s     be      ry  ac -  i  r  a  t  e .     Howe  ve  r ,  the  £  in  1  si  J 
workpiece  can  only  be  acvur^itj  :i  it  i;>  installed  or:  the  nci\.irLne  z.i 
an  accurate  r.anner.     Installing;  your  w  ^rk  accurately  is  what  you  v:  .  ^ 
be  learning  Ln  tnis  tasic  ..vka^;e. 

'Lhe  price  oi  ir»accu!jie  work  can  Work! 


i 


4.  Parallels 

5.  Solid  steel  square 


LEARNING  PRACTICK: 

Tools  and  Equipmeia 

1.  Vercical  laiiling  machine 

2.  Holding  device 

3.  Dial  indicator 
Obtain  from  your  instructor  two  workpieces.     He  will  show  you 
where  these  are  to  be  milled. 

a.  Install  a  vise  on  the  inill'ng  machine  and,  using  the  dial 
indicator,  true  the  stationary  jaw  parallel  to  the  length 
of  the  laiLiin^  nachine  table. 

b.  iiave  your  instructcr  check  your  work.     You  must  be  accurate 
to  -f  .0005  of  an  inch. 

c.  Rotate  the  vise  90"^  and  true  it  again. 

d.  Are  you  accurate  to  ^  .0003?  If  so,  have  your  instructor 
check  your  work. 

e.  Now  secure  the  wurkpicLCS  in  t'r.e  holding  device,  one  at  a 
tir.e.     True  then  in  all  directions,  and  have  your  instructor 
check  each  one. 

When  you  have  completed  the  above,  return  the  workpieces  to  the 
instructor,  clean  t!ic  machine,  oil  the  exposed  surfaces,  and  put 
away  the  holding  devices. 
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M-VIII-A  4 

LEARiNING  PR.\CTICE  (concM): 

Hopefully,  you  cu.i  see  how  necessary  it  is  to  true  your  work 
before  you  start  any  i^.iling  operation.     Accurate  work  is  the 
hallmark  of  the  proie.ssional  raachmist. 

You^ve  trued  your  workpiece  -  now  true  your  dream  of  becoming 
a  skilled  machinist. 


^41 
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UNIT  VIII;     TCRTIw\L  MILLING  ^^ACHINE  OPEllATIONS 
TASK  PACKi\GE  5:     FEEDS  AiND  SPEEDS 
PREREQUISITES:     UNIT  VIII,  TASK  PACKAGE  4 
RATIONALE: 

Proper  speed  is  important  in  feeding.    You  know  this  from 
your  experience  at  the  dining  table.     If  you  don't  feed  yourself 
at  the  proper  speed,  you  notice  the  effects  of  it.     It's  the  same 
in  machining.     It  doesn't  pay  to  do  the  work  without  proper 
coordination  of  speeds  and  feeds. 

This  task  package  is  important  from  the  standpoint  of  your 
personal  safety  and  the  efficient  use  of  the  milling  machine. 
It  also  concerns  the  finished  product  that  you  will  produce  on 
the  milling  machine. 

You  will  learn  here  how  to  set  the  feed  and  speed  on  the 
machine  in  order  to  mill  a  finer  product.     Remember  -  every 
skilled  machinist  takes  pride  in  the  end  results  of  his  work. 
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OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  set 
the  proper  feeds  and  speeds  foL'  the  type  of  milling  operation 
{    and  material.    Your  performance  will  be  evaluated  in  accordance 
with  the  instructor's  checklist. 


LEARNING  ACTIVITY: 

1.  View  r>ound-slide  program  M-VIII~5,  starring  Speedy  Feeder. 

2.  To  help  you  complete  this  task  package,  read  the  following 
reference  materials: 

a.  Machine  Shop  Operations  and  Setups,  pages  322  to  328. 
Also  tables  XIV,  XV,  XVI  and  XVII  on  pages  506,  507, 
308  and  509. 

b.  Machine  Tool  Technology,  Unit  90,  pages  347  to  352. 

c.  Blueprint  Reading  for  Machinists,  Unit  20,  pages  93  to  97, 

3.  The  circumferential  speed  of  the  milling  cutter  is  called  the 


4.  What  is  the  meaning  of: 

a.  (rpm) 

b.  (sfpm) 

5.  The  ease  with  which  metal  can  be  cut  is  called 
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LEARNING  ACTIVITY  (contM): 

6.  Calculate  the  approximate  rpm  for  a  1"  diameter  end  mill  which 
is  to  mill  annealed,  high-carbon  steel  at  60  sfpm. 

7.  Determine  the  speed  and  feed  for  the  following  material.  Use 
tables  10  and  11  on  pages  348  and  349  in  reference  b.  Don't 
forget  to  read  the  fine  print  at  the  bottom  of  these  tables. 


MATERIAL 

a.  Low-carbon  steel 

b.  Low- carbon  steel 

c.  Cast  iron,  medium 

d.  Cast  iron,  medium 

e.  Aluminum 

f.  Aluminum 


CUTTING  CUTTER 
SPEED  TYPE 


End  Mill 
End  Mill 
End  Mill 
End  Mill 
End  Mill 
End  Mill 


FEED 


TYPE  OF  CUT 
Roughing  (HD) 
Finishing 
Roughing  (HD) 
Finishing 
Roughing  (HD) 
Finishing 
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Note:    Use  the  midpoint  of  the  cutting-speed  range  for  the  cutting 
speed. 

8.  Show  your  work  to  your  instructor  and  begin  your  Learning  Practice. 
LEAPNING  PP.\CTICE: 

Tools  and  Equipment 
1.    Vertical  milling  machine 
1.    Using  tables  10  and  11  as  your  guide,  set  the  speeds  and  feeds 
for  the  following  mi?terials: 
Note:    Do  not  turn  on  the  machine  until  your  instructor  tells  you  to. 
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M-VIII-5  4 

LEARNING  PRACTICE  (cont'd): 

MATERIAL  SPEED  FEED 

a.  Low-carbon  steel 

b.  Medium-carbon  steel 

c.  High-carbon  steel,  annealed   

d.  Stainless  steel 

Cast  iron,  soft   

f.  Cast  iron,  medium   

g.  Malleable  iron 
lu  Brass 

!•  Aluminum 

2.  Set  the  speed  and  feed  for  each  material,  have  your  .  structor 
check  your  settings,  and  turn  on  the  machine  and  observe  what 
is  happening. 

3.  Remember  that  different  materials  require  different  speeds  and 
feeds • 

Don't  be  a  lazy  machinist;  set  the  proper  speed  and  feed  for  the 
type  of  material,  cutter  and  operation. 

Now  you're  really  feeding  your  mind  with  knowledge  of  the 
machinist's  skills. 


M-VII1~6 

UNIT  VIII:    VERTICAL  MILLING  MACitlNE  U?i:R.VriONS 
TASK  PAClvL^GI::  6;     BORING  AND  COUNTERBORING 
PREREQUISITES:     UNIT  VIII,  TASK  ?ACKj\GE  5 
Ri\T£ONALE: 

You've  heard  of  boring,  haven't  you?    '^hac^s         crcc^ss  j^f 
making  people  ya\^.     If  this  is  true,  then  ccanterl'cr in^  ^usc  cri-i^ 
method  of  counteracting  yawns.     In  this  package,  however,  vcc  vill 
look  at  different  types  of  boring  and  councerboring. 

You  probably  won't  believe  this,  but  you  will  cc  a  otillir:: 
operation  in  this  task  package.     It  has  been  3  long  rca^:  ^7  c,^ 
this  point  and  you  pave  taken  it  step  by  step,  buc  ycu  r.^v-e  rev 
arrived. 

The  milling  operation  you  will  do  in  thi:?  C3s.<:  T^aZiL^^^  vill 
consist  of  drilling  holes  in  a  v;orkpicce  and  c»ien  cccncerx^r  i."  ^: 
these  holes.    These  are  operations  that  are  perfcrT.cc  cn 
vertical  milling  machine  when  a  greater  deforce  c:  zzc\:x2Zv  15  n^j^cc 
than  can  be  obtained  by  doing  these  sarne  opcraticc3  cx"  ^  ^rill  vrc--5 

Another  operation  you  will  perforn  in  tuis  ta^'i^  rackj^ic  : 
of  boring  a  large  hole  in  the  i;orkpiece.    Again,  iiactir 
accuracy  is  the  deciding  factor  for  cnoosing  :c  cc  z\is  c^^rizi:^- 
the  vertical  milling  machine. 


EMC 


Uncn  cornploLion  of  this  task  package  you  will  be  able  to  use  the  j 

I 

oroper  cuttms*  tools  to  drill,  bore,  and  counterbore  a  workpiece.  i 

i 

accuracy  of  +  1/64 tii  of  an  inch  uill  be  the  acceptable  j 

I 

standard  of  perf orinance. 
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ll\km:;vi  AcnviiY; 

1.  V'ew  slide-sound  programs  M-IV  and  M-Vlli-6,  which  are  not 

borinc;  shows* 

2.  Read  and  stud/  the  follouinp,  reference  materials: 

^.    '-Mchlne  Saop  ni:>Grat]ons  and  Setups,  pages  317  to  330. 

Thi.q  is  review  reading. 
^.    :iacr.inc  'lool  iGchnolo^v,  Unit  40,  pages  185  to  194. 
c.     iUueprint  Reading  for  'iachinists»  Units  22  and  23.  This 

is  an  excellent  review  of  natiienatics.     If  you  need  additional 

help  with  your  nnth  skills,  check  the  Mathematics  for 

Vocations  packages. 

3.  On  the  draw    g  in  this  task  package  add  the  following  iteras: 

a.  Sho\.'  the  location  of  four  drilled  holes,  one  at  each  comer 
and  1/2"  in  from  each  edge.    The  size  of  these  holes  will 
be  determined  in  the  Learning,  Practice. 

b.  Show  the  location  of  a  nolc  in  the  center  of  the  piece.  The 
size  of  this  hole  will  be  1.125"  in  diameter. 


^47 


,M-VIII-6 


LEARNING  ACTIVITY  (cont'd) 


3. 
4. 


serins  tccl 
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4.    After  you  have  completed  tne  drawing,  snow  it  t::  vcur 
instructor.     He  will  tell  vou  if  you  ar^  ready  t:*^  jez: 
milling  operation. 
L£AR::ii\G  Pl^CTICG; 

Tools  and  Equipment 

1.  Vertical  milling  machine  5. 

2,  holding  device  6, 

3,  iJrill  bits 

4.  Counterbore 

1»     Obtain  from  your  instructor  a  oiecc  of  stock  abcui  ?'*  l:\ 

length,  2"  in  \;idta,  and  1"  tnick. 
2.^    Usinp,  the  drav;inj^  you  nodified  in  the  Leg r v. in g  A c :  j y ■  c  v  , 

lay  out  tiie  locations  of  the  holes  to  be  'wrilleC,  ':j\-r 

instructor  \:iii  give  you  tne  diancter  of  tliese  on. 

also  the  diameter  of  the  counterbori^i . 

Lay  out  the  location  of  tiie  center  uole  vilL  jcr*;.:, 

Add  taese  sizes  to  your  drnving  and  also  sj.cw  zr:^  -icleo  j:: 
all  three  views  of  tne  drawing. 

Orili  and  counterbore  the   four  corner  iici^s         .crc  : 
center  Hole. 

NOXL:     Lubricate  tiic  machine, 
a*     Select  the  drill  bit  and  counterucre, 
b.     Secure  the  workpiece  in  tne  holding  Ccvicc. 


>.^r  x\-r^r:ect-  fcr  wc^r.^wKir.snip  ana  accuracy. 

ir.-:  r«'-trr  :.~.>rect  your  work* 
r.  =  c^.r.c  ,-r^\=j  return  tne  tools  and  nolc^'''ng 

-.r  rr^rcr  rlr.cc?^  ^n^  p^t  a  light  Coat  of  oil 

~  *.  c  ^  V     r  V.  ^  r     1 "  c  t  or  future  use* 
\,- c.-rrlc:ci  vc^jt  7::illinc  operation,  you  should 
.c:^:^,.-:^  r.  v  v>j  «^0w  t:;e  stcp-Dy-step  approach  to 
^ c r V 1  .*^r.5  r :   t s  r. ac:: inc  *     G ood  bu i Id ing  is  done 
^ <  .  ...*v£  a  stronc  foundation. 


slcen  ns  tnev  seem. 
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VNIT  V::i:     VERTICAL  MILLING  MiACHINE  OPERATIONS 


SQUARING 


FRHRr.C::iSir£S:     UNIT  VIII,  TASK  PACKAGE  6 


RAIlON/iLE: 


Have  you  ever  heard  mathematicians  discuss  the  squaring  of  the 
circle?  you  wor/t  be  doing  that  here,  but  you  will  be  squaring 

a  parr*     And  you  don't  have  to  be  a  "square**  to  do  it. 

In  the  last  task  package  you  took  a  piece  of  rough  stock  and 
race  scr.e  holes  in  it.     This  piece  of  stock  has  now  become  a  part, 
Dut  iz  still  does  not  have  a  r^^achined  look  about  it*     It  seems  a 
little  rough  to  you  and  niaybe  just  a  hunk  of  metal  with  holes  in  it. 

To  give  your  part  an  overall  machined  look,  it  is  necessary  to 
square  it;  that  is,  to  r.ake  the  sides  and  surfaces  true  to  each 
ctncr.'    Once  this  has  been  acconplished ,  the  workpiecc,  or  your  part, 
ca;'.  new  be  r.ach.ineu  with  f:real  accuracy, 

i\\  t:iis  task  package  you  will  learn  how  to  square  a  part  on  the 
vertical  r.illing  r.achine» 

An  accurate  r.achinist  is  an  employed  machinist! 
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2 


OBJECTIVE; 


Upon  completion  of  this  task  package  you  will  be  able  to  use  end  \ 
mills  to  square  a  workpiece.    An  accuracy  of  +  *001  of  an  inch 
will  be  the  acceptable  standard  of  performance. 


LEARl^ING  ACTIVITY: 

1.  View  sound-slide  program  M-VIII-7,  starring  Fred  Squaring. 

2.  Reference  reading  for  this  task  package  is: 

a.    Machine  Shop  Operations  and  Setups,  pages  331  to  333. 

Machine  Tool  Technology,  Unit  92,  pages  355  to  357. 
c.     Blueprint  Reading  for  Machinists,  Units  22  and  23  if  you 

arc  having  any  math  problems. 

3.  In  reference  £,  there  are  some  safety  precautions.  Write 
numbers  7  and  8  in  the  spaces  below. 

a. 


b. 


4.     End  milling  cutters  have  teeth  on  the  periphery  as  well  as  on 
the  end 
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LEARNING  ACTIVITY  yccr.t'd^:^ 

5*     In  reierer.ce  a,  page  331,  figure  19,  an  end  mill  is  shown. 
Wha:  kind  of  enc  =ill  is  it? 


Figures  :0  and  11  in  reference  a  shew  two  nilling  operations- 
Are  tr.ese  enc  ziilling  operations? 


7.     The  setups  shown  in  reference  b,  Unit  92,  are  of  a  horizontal 
nilimg  r.achine,  but  the  procedure  for  the  vertical  milling 
r.achine  will  be  the  sa~e.     As  a  ir.aohinist  you  must  be  able  to 
adapt  vroced-^ves  frcr.  one  r.achine  to  another. 
Do  you  ha%-e  any  questions  about  how  you  are  to  proceed  with 
squaring  a  piece  of  stock  on  the  vertical  siilling  machine?  If 
so,  ask  your  instructor  and  also  show  him  the  work  you  have 
cone  in  the  Learninc  Aotivitv.     Tcu  should  be  ready  to  go  on  to 
y^'^'^r  Learnme  Fractice. 
LE^MLNING  FlvXCTICE: 

Tools  and  Equipr.er.t 

1.  Vertical  r.illmg  r^aohine  Measuring  tools 

2.  Tiolding  device  5.     Solid  square 

3.  Milling  c^ctters  6.     Dial  indicator 

i.     Using  the  piece  you  r:ade  in  task  package  6,  square  the  ends  and 
flat  surfa^ces.    /^n  a:curacy  of      .001  of  an  inch  is  the  acceptable 
standard  of  peifoiT.ance. 

NOTE:    Lubricate  the  -achine. 
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LEARNING  PRACTICE  (cont'd); 

a.  Select  the  cutters  to  be  used. 

b.  Select  and  secure  the  holding  device  to  the  milling  machine 
table. 

c.  Install  the  workpiec'e  in  the  holding  device. 

d.  True  the  workpiece  using  the  dial  indicator. 

e.  Install  the  cutter. 

f.  Have  your  instructor  check  your  setup. 

g.  Mill  the  ends  and  surfaces  of  the  workpiece. 

h.  Check  your  part  for  accuracy. 

i.  Have  your  instructor  check  your  part. 

j.     If  you  have  been  successful,  clean  the  machine  and  area, 
put  away  your  tools  and  equipment,  and  apply  a  light  coat 
of  oil  on  the  machined  surfaces  of  the  mill. 

2.  On  the  drawing  you  modified  in  task  package  6    enter  the  dimens- 
ions of  your  part  as  it  now  is. 

3.  Save  your  part  and  your  drawing  for  future  use. 

Squaring  stock  takes  a  sharp  machinist  and  a  smart  machinist. 
Keep  up  the  good  work!. 

You're  definitely  squared  away  for  continuing  to  advance 
toward  new  machinist's  skills. 
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M-VIIl-8 

UNIT  VIII;    VERTICAL  MILLIiNG  MCHINE  OPERATIONS 
TASK  PACKAGE  8;  KEYWAYS  AND  DOVETAILS 
PREREQUISITES;  UNIT  VIII,  TASK  PACKAGE  7 
RATIONALE: 

Vertical  and  versatile  -  these  two  V-words  describe  the  vertical 
milliui^  machine.    It  sexves  many  purposes,  and  in  chis  package  you 
will  become  familiar  with  two  new  uses  of  it.    So  get  keyed  way  up 
and  dovetail  into  this  package. 

The  vertical  millXn^  r-uichine  is  a  very  versatile  machine.  Like 
most  machines  in  the  shop,  it  is  called  on  to  do  many  different 
operations,    llov;  many  operations  a  machine  can  perform  is  limited 
by  the  ability  of  the  machinist  more  than  by  the  machine  itself. 
This  is  a  fact  of  life  for  the  machinist  and  one  that  is  understood 
by  the  employer  of  machinists,    Tliere  will  be  very  few  times  when 
you  as  a  machinist  can  honestly  say  that  a  job  can't  be  done  be-' 
cause  it's  beyond  the  ability  of  the  machino. 

In  this  task  package  you  will  learn  two  nev'  operations  on  the 
vertical  milling  machine.    Those  operations  are  the  milling  of  key- 
ways  and  dovetails.    Both  arc  basic,  but  important,  skills  that  you 
will  need  to  know  in  tiie  future. 

The  skilled  machinist  is  in  command  of  his  machJ.na;  the 
unskilled  machinist  is  a  slave  to  his  machincl 


OiiJKCriVE: 


Upon  ccv.npieiion  oi  ihis  task  package  you  will  be  able  to  use 
Woodruff  keyseat  cuCLers  or  end  nilis  to  mill  keyv/ays  and  dove- 
tails.   Acceptable  performance  will  be  an  accuracy  of  +  ,001  of 
an  incn  fur  depth  and  trueness. 


LEARNING  ACTIVITY; 

1.  View  slide-sound  programs  M-VIII-8  and  M-VIII-9,  a  keyv;ay 
production. 

2.  To  aid  you  in  completing  this  task  package,  read  the  following 
reference  iriaterial: 

a.    ilachlne  Shop  Operations  and  Setups ^  page  312,  the  topic 
lind  Mills,  and  pa^e  313,  the  topics  Dovetail  Cutters  and 
Woodruff  Keyseat  Cutters. 

^*    ^^'^^chin^  Tool  Techno lo^^v,  Unit  96,  pages  364  to  360 <, 

c.  Dlucpri'nt:  Ucadlnn  fo''  Machinints,  paf;e  98.    This  is  a 
drawing  of  -a  part  with  a  keyseat  in  it.    You  will  someday 
be  working  from  this  type  of  drawing. 

d.  Metalvork  Teclmology  -aTui  Prc'ctico,  section  1284,  pages  5!>5 
Lo  559o    This  is  a  review  of  vertical  milling  machine 
operations.    Kote  figure  1223  on  page  558  and  the  other 
pictures  on  the  following  pages. 
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LEARNING  ACTIVrrY  (cont'd); 

3.  Make  a  two-view  drawing  (see  Unit  6  of  reference  c,  if  you 
are  unsure  of  what  a  two-view  drawing  is)  of  a  shaft  that  is 
8'*  in  length  and  has  a  diameter  c  f  V\    Show  three  different 
keyways  on  this  shift.    Ask  your  xnitructor  about  the  types 
and  sizes  of  these  keyvays, 

4.  Modify  the  drawing  you  used  in  the  last  task  package  to  show 
a  dovetail  running  the  length  of  the  part,  on  the  top  and 
parallel  to  the  edges,  and  in  the  center  of  the  workpiect.  Show 
the  dovetail  on  all  three  views.    Ask  your  instructor  for  the 
si;',e  of  the  dovetail, 

5.  Whon  you  have  completed  these  drawings,  show  the  work  to  your 
instructor  and  proceed  to  the  Learning  Praclicc. 

LLAR.NING  Prvy\CTICE; 

Tools  and  Lquipmcnl: 

1.  Vertical  milling  machine  A.    Measuring  tools 

2.  Holding  devices  5.    Layout  toolrj 
i.    Cutters                                              6,    Dial  indicator 

1.    Obtain  from  your  instructor  a  piece  of  round  stock  about  1** 
in  diameter  and  8"  in  Icnglii.    Mill  ♦^^rec  different  key\;ayG 
xn  tills  stock  using  the  (irawing  you  maue  in  the  Lc-.ining  Activity 
as  a  guide. 

a.     Lubricate  your  machine. 


M-VIlI-8 

LEARNING  PRACIICK  (contM); 

b.  Select  ine  cutters, 

c.  Secure  me  uoldin^  device  to  the  milling  machine  table. 

d.  Insert  the  workpiecc  in  the  holciing  device, 
c.    True  the  workpiece. 

f.  Set  the  feed  and  speed. 

g.  Install  the  cutter. 

h.  Have  your  instructor  check  the  setup. 

i.  Mill  the  keyways. 

Check  the  ke>  m/s  for  trueness  of  depth  and  alignment, 
k.    Have  your  instructor  check  your  work, 
2.    :!ill  a  dovetail  in  your  machined  part.     I'jic  the  drav/ing  you 
modified  in  the  Learning,  Activity  as  your  guide. 

a.  Select  the  do   ^lail  cutter. 

b.  Secure  the  holding  device  to  the  milling  machine  table. 

c.  Insert  the  part  in  the  holding  device, 
cl.    True  the  part. 

c.    Set  the  feed  and  speed. 

f,  In^itall  the  dovetail  cuLter, 

g,  Ha^e  your  ins  true  tc-r  check  O^o  setup. 

h.  :\Lll  the  dovetail, 

i.  Inspect  your  work  <  ccuracy, 

j.    Have  your  inj.tnctor  check  your  work. 


M-VlII-8  5 

LLARNING  PRACTICE  (contiM): 

Clean  up  the  nachine  area,  return  your  cutters  and  tools, 
and  put  a  light  coat  of  oil  on  the  machine  surfaces  of 
the  milling  machine. 

Examine  the  work  you  have  done.    If  you  get  a  feeling  of  pride 
from  this  work,  you  have  the  makings  of  a  good  craftsman  and 
machinist  in  you.    The  good  machinist  always  takes  pride  in 
his  work* 

It  looks  as  if  the  machine  shop  is  the  keyway  to  an  exciting 
career  for  you. 


M-VIII-Q 


uTi'I'i  VIII:     VKSTICAL  ril: 


Pit  J] -vKX  IS  I?  1^ :    I'iiir  VIII,  r.-UK  rAJKA- 


I^ATIOiaiZ: 


:jVcryv;noro  rccr le  arc 
'^r, c .'t  1 11  i J  ^  —  in  h i c  o\f i *  , l\ '/ 
:klil  of  -iUinc  a:-:ec. 

There  r.rc  t-..o  coo: 


c au c e    .i o  r c  ^ :: 


A  cote 
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cO'rvl-iio:\  0/  Ihi?  tack  nack^^oe  ;ou  be  able        ucc  cwivcl 

ur.iwor-al  v^oC  ..r.ci/or  oihcv  holdir.r^  doviccG  lo  mill  on^jler..  The 
j-.r.r.dar^^       accuracy  will  bo  determined  by  the  r.pecifi cationc  of 
th^  dra^.ir:  ^- 


i:£A:^;i:.^  activity: 

1.    Vicv;  jlido-no^^r.:;  procrar.  !;-VTII-10,   featurinc  ^^ill'-G  Ancle, 
rho-  r--^di::-:        irT.-^'or.tr:  lor  -;.hic  t.'a;jk  i^acka^e  are: 
a,       <3:.i.:o  oror  OroraMon.:          Hctap^,  pa^ec  316  and  JIV,  the 
;opic  An,-lo  Cutucro.     Note  figure  12,  pa^e  3I5. 

c  r.otico  fi  2L,  ra^o  352. 

::arhi::c  'Vool  T^cL-clo;;:,  :?a::o  338  a-d  339  fioure;.  11-36 

a:^d  21-!*r".     Al.'t)  road  9'^»  p^^fjci.  33^  ^^-^  3!'9» 

3»    Or:  ^ao  dra.;ia^-  yo^  h:r;o  bo-n  .lolar  of  your  part  in  the  laat  t:ir.k 
yack-^r.^,  r:ak:^  [r.o   "cllo":;..;  \:odi ''^ca tion:: ; 

a.     rra\.  r.  bovcl  on         tc;^  o:  zrjj  part,  pc'rallol  to  the  dovo- 
:ail,   fro-  a  poiric    ,ci:\^o:\i  '^0  i\:c  coantci'borcd  h.olcri  to  a 
io:"^:!:  of  1/2  iho^  ih.Cr:n:..a  ol  .ho  raru. 


■tk  ih-  ^:c/o^-iI  /ill  be  co\cid:;r:d  t::c  lop  of 
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LEARr:ir:G  activity  (co-t^ci): 


^iiih  invisible  lir.cz) 
to  uhe  lG:;;;«h  o:  the  rar-  :inu  t 
cd^^G  to  a  uiLtanco  o^r.rl  to  tr.v 
Ti:io  ar.,3ular  cut   -'^"l  -  -^-;.-^-^.v, 
o:;  all  ti;rco  viowG  ot  t:;Q  Jrr,.. 
chow  cover,  r^ole.-:^  or.o  covcta:,!,  : 
cul3*    Doe::  it?    Vo_:  7:^, "'.."'c  * 
i^lJtrucLOr  or  ror:ir,rr;"  t.  c  J"*-" 
^.    \l\\Qr,  2'oi:  co-^olete  the   ^--^  ^  ^  ~  , 


:cticc.  /ako 


Lii:AR:;i:;G  Frw\CTic:':: 


Toole  a::d  I^vruirr-: 


Vertical  ":illi; 


0*     oc^cct  iho  v;\ 
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~r.c:-r.c  table. 


c.r  C'ji'^r^  on 
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i:nit  :x;   surface  grindlR  operations 

RAT  I C^' ALE: 

I     Removing  material  by  using  a  grinding  wheel  is  a  very  old 
arc.     in  the  early  colonial  days,  most  fanners  had  some  kind  of 
crindinc  wheel  zo  keep  their  tools  sharp.     Even  today  a  small 
electric  grinder  is  a  coininon  tool  in  the  home  workshop. 

In  this  unit  you  will  learn  to  operate  a  grinder  that  is 
I  sjr.evrhat  uifferent  fror:  the  ones  used  to  sharpen  farm  and  home  tools. 

*ne  n:acnine  you  will  learn  about  is  a  surface  grinder,  a  machine 
'  that  is  used  to  grind  flat  surfaces  on  workpieces. 

Besides  Icar^iing  about  the  surface  grinder,  you  will  also 
learn  ab^ut  grinding  or  abrasive  wheels;  you  will  see,  from  your 
reference  reading,  that  the  manufacture  of  abrasive  wheels  requires 
a  great  deal  of  technology  and  is  no  simple  science.    Also  you  will 
tir:d  out  ti:at  the  grinding  operations  are  important  to  the  machine 
trades. 

CSJEdTlVE: 
GENIjUL: 

Up.v.,  ccr.p:etion  of  this  unit  you  will  be  able  to  grind  workpieces 
cn  the  surface  grinder.  v 


M-IX  2 

OBJECTIVE  (cont'd); 
SPECIFIC: 

Upon  corapletion  of  the  task  packages  for  this  unit,  you  will 
be  able  to: 

1.  Select  and    change  grinding  wheels,  meeting  the  requirements  of 
material  to  be  ground.    Your  performance  will  be  evaluated  in 
accordance  with  the  instructor's  checklist. 

2.  Use  the  diamond  tip  dresser  to  dress  the  grinding  wheel  to  a  true 
shape  in  relationship  to  the  magnetic  chuck  or  work  table 
surface.    Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 

3.  Perform  the  following: 

a.  position  and  secure  the  workpiece  on  the  magnetic  chuck. 

b.  align  the  workpiece  surface  parallel  to  the  face  of  the 
grinding  wheel  to  an  accuracy  of  +  .001  of  an  inch,  using  the 
dial  indicator. 

Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 

4.  Grind  workpieces.    The  standard  of  accuracy  will  be  determined  by 
the  specifications  of  the  drawing. 


M-IX  3  I 

I 

; 

L£a^>ng  ac:;-v:ty:  ; 

.0  .icl?  ycu  1:1  leariuni;  >:Dcut  the  surface  grinder,  the  task  ' 
packages  in  :r.i»  u-.-.iu  r.avc  bee:\  designed  to  be  worked  in  sequence, 
lasK  package  1  will  iiurocucc  you  to  the  surface  grinder  and  to 
grinii'/j  v.^eel:?.:    The  or:*:er  task  packages  will  take  you,  step  by  step, 
through  t.:e  material  until  ycu  learn  to  operate  the  surface  grinder. 

You  7u.:y  experience  sor^e  probieris  as  you  study  these  task  packages, 
cr  you  ray  want  zo  knew  ziore  about    the  information  presented;  if  so, 
you  -ay  ask  your  Resource  Center  Director,  or  instructor,  and  he  ' 
will  glau.,  helv  ycu. 

I 

in  t.:e  task  pack.:ces  in  t/.is  unit  you  will  be  asked  to  view  j 
a  scunc-slice  p icse::.tat ion ,  rea^  and  answer  questions,  and  perform  j 
soiie  practical  exercises.    The  nuriber  and  nan:es  of  the  task  packages  . 


included  m  tnis  u:::it  aio  .:s  follows: 


T  A  5  .\  r  AC  N-*.  J  £  1 

TA<K  TAC^'.v?-  : 

T  .\  ^  .X  1 A  C  K-\.  J 1  3 

^  A  S  .\  T  A 1     V 1  « 
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A3:i.\siv::  ;;:Ieel 

iniiNj  ucRKPiiici: 
^:;::oiNj  woii^riuCE 

1:  >cu  feel,  uftci  veaui:^g  the  above  r.aterial,  that  you  can 

suCwCSsrull/  ror:o:"r.  .r.l  ib.e  ^  r  r 1  f  i  j  Co  j  ec  t  i  ves ,  you  nay  see  your  i 

I 

ii^structor  ai:^,.:  taki:::^  lae  cc:  .'v^hcV\sl\e  unit  test.     If  you  don't  1 

i 

ha\e  t.'.e  cxncriv.;je  or  ki'.owlcv.co  to  take  the  test,  ti.en  start  with  the  ! 

i 

first  tasN  pv.cL*.-.e  u'/.J.  l^am.  v,Vout  t:ie  surface  grinder.  '  You  should  J 
cnjcy  vcik.nc  with  this  uachi:  . . 


?1-Ia-1 


U::ir  Ia;     SURFACi::  GRIuDL:^  OPiiR/MlOW 
TASK  PACK,\c;b  1;     ABRASIVi-  WilELLS 
rKKREQUISlTKS;     UNIT  I 
PATIONALL; 

Keep  the  wheels  turning  as  you  enter  a  new  unit  by  way  of  tnis 
pacRage,     You're  wheeling]  on  to  new  machinist's  skilltj« 

Ine  starting  of  a  new  unit  usually  requires  thau  you  icarn  some 
backc^round  material  along  with  the  material  needed  to  complete  the  task 
package,     i'iiis  unit  is  no  exception,  but  the  background  infoiraation  that 
you  learn  about  may  surprise  you  somewhat.     As  an  example,  most  new 
machinists  who  have  worked  on  lathes,  milling  machines,  or  snape^s  feel 
that  these  machines  are  extremely  accurate.    You  will  find  from  the 
reading  reference,  however,  that  to  do  a  really  accurate  job  on  a  work- 
piece,  the  \:orkpiece  is  mounter.'  cn  one  of  the  various  types  of  grinders 
for  the  finishing  operation,     iho  grinder  can  easily  do  \Joik  to  a 
tolerance  of  onc~t en-thousandth  of  an  Inch  antl  sou.a  [;:.indcro  are  much 
more  accurate  than  this.    Tnat  is  cutting  things  migiity  closet 

In  this  task  paci;age  you  will  learn  to  chaiige  the  wheel  on  ttie 
surface  grinder,     liiis  is  an  important  job  tnat  must  be  donp  properly, 
as  vour  safety  is  involved. 
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OBJKCTIVE: 


Upon  conipietion  of  this  tn.^k  packag^i  you  will  be  able  to  select 
and  ciumge  grinding  wheels,  meeting  the  requirements  of  the 
material  to  be  ground.    Your  performance  will  be  evaluated  in 
accordance  with  li*.   instructor's  checklist. 


LlAKIsING  ACTIVITY; 

1.  View  slide-sound  program  M~IX-1,  featuring  Sir  Abrasive  llheel. 

2.  Reference  reading  for  this  task  package  will  be: 

a.  Machine  Shop  Operations  and  Setups »  pages  361  to  363  and 
pages  393  to  398, 

b,  !iachinc  iool  ^'cchnolof^v ,  Units  II35  115,  and  116, 

c.  Blueprint  llcpdlng  for  Machinists,  Units  6  to  11, 
pages  33  to  55, 

d,  Mathcrntics  ''ov  Vocncions,  rcviijwlng  any  of  these  math 
paciviagcs  thc^.L  you  inay  feel  \;cak  in. 

3.  Take  a  walk  to  liie  r.acnlnc  siiop  ana  find  the  surface  i^rindcr. 
Is  it  a  vertical  or  aorii.ontal  i^pindle  grinder? 


^,     Now  that  you  aa\ seen  l*nc  surface  grinder,  it*s  tine  * do 
so'.'ic  work  with  it.     Proceed  to  your  Learning  rr.'Kticc. 
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LIj:AR:?Ii;G  riUCTICE; 

Tools  and  jciqulpment 

1.  Surface  p^rinder  3.    Necessary  tools 

2,  Grinding  wheels 

1.     Change  grinding  wheels  on  tae  surface  grinder  for  grinding 
steel  bars, 

a.     Locale  the  grinding  wheels. 

Select  the  wheel  to  be  used.    Refer  to  your  reference 
material  for  help  in  making  the  selection.    You  may 
.also  need  Iielp  from  v*^>ur  instructor. 

c.  Inspect  the  wheel  -  use  thi  **ring  test'*  and  visual 

inspection.  aIso  sec  Information  ohcct  1  in  this  task  package  for 
information  on  the  ring  test. 

d.  Examine  the  whceltiead  and  select  the  tools  you  will 
need  for  the  job, 

e.  Explain  to  your  instructor  the  procedure  for  changing  the 
\;hGel , 

f.  Change  the  \;hccl. 

g.  Have  your  instructor  cncck  your  v/ork, 

h.  Change  the  wheel  again  and  repeat  the  procedure,  except 
for  step  e, 

i.  iiave  your  instructor  ciieck  your  work. 

Store  the  remaining  wheel  in  its  proper  place  and  clean 
up  the  machine  and  area. 

ERIC  r.f^s 
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^LAMNING  PIUCriC£'  (cont*d); 

Changing  grinding  wheels  seem  like  a  small  task  to  you?  If 
it  does,  don't  underrate  its  importance*    This  is  a  job  that 
must  be  done  properly,  as  your  safety  is  involved. 


It  appears  tnat  you're  going  to  become  a  real  wheel  as  a 
machinist  * 
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INFORMATION  SHi:Ei  i 

Wheels  uiusu  o.i  di\    ..id  rrco  fiou:  '^a\.^u^l  \.ik  :  c-:]>^;lying  the  r±v4\ 

test,  ouhorwise  lik'  ^joa^.i  uo  cle<icein.d.     It  suouJcl  aibo  be  noLC^ 

that  organic  Dondod  \;ii!.:eis  do  wol  cinii  t'nc  saine  clear  metallic  ring 

as  do  vitrified  and  silicauo  \/h(jel.s. 


Illu3tratica  1  IllvMratior.  2 


"Tap"  \:hcclG  about        dc^-iccj  -..ic  ^  oLdc  oi  t.hc  vo'tical  center  Unc 
and  about  1  or  2  ir.cb.cs  Iron  tb.e  -eilpiicry  us  ir.dicated  bv  the  spots  in 
Illustrations  1  and  2, 

Then  rotate  tiic  v-l:cel  'j  ac5...jcs'  <.,.d  rcpc.:'   the  test. 

A  souiui  and  undanar^cc'  rb.coJ     -ll  [;/',vc,  a  c;'-ar  r.cLv^llic  tone,  jf 
cracked  J  thcie  will  bo  a  dcau  suinid  and  not  a  cloar  "lin^." 

"Rinn  Tc:;t" 

If  t'ne  uhcel  i;i  not  t.  o  'ncr.vy  it  be  su:.' ended  frc:n  t'ao  hole 

on  a  small  pin  or  the  finpcr.  (^ca  llli:  .Lratio/,  :,o.  3).  licavici-  ^;ir'"^l5 
may  be  jTllowcd  to  rest  in      .eiLicai  i  .\,^.ion  on  a  clean  hard  floor 


1  llu;>trat  ion 


0 


"Tap"  wHj  '-ciiiL,)   wl...  c\  "Ou~icLaiI^^  .:;:c  ai>  a 

wooden    >cj..^;  oiivci  k«u;J    .  lor  vmco.  ■  ciiu'  l  wocae::^  i..alLcu  lor 

about  '■♦.^  c.tj^  reo.v  ci..iu'r  ^idc  o.    ui.o  voiiiccii  ccuLcr  iiuc  ana  about 
i  or  2  iuciios  i         Lac  p-ai  ipi.o^  >  , 

li  .^citici.       >t:cLiy  ,.Iuu,:  .  :io  vertJCtil  cento   im^  .  the  "i;n[;", 

even  in   i  sompa!  \.aee]  ^        L-o:?.ei.  i:  J  l.hi  -  ,  cd  ana  '.ay     '  'a  tiie  crror.couij 
inpicssiop.  thai  ip.e  viico '    is  ctacuv,a,     'liilij  iiv  especially  true  wilh 

laip,c  uiicelo  \aiit:ii  aic  :.u/pcrleJ  liu   j'joor  ^/:.ai:  coiic\;ct: in^,  luii^ 

te3\.;>     (Sea  iiiv:.^M:ai.ica            I*  so:.uii.;es      '  icec'l  '  c  aiL.o  \  p.civ  Li»c 

wa.eol  is  lUispenuea  itov\  L.ie  aole.  It  il^  rcco: l lei^cled  lluiL  Cui^  leist  be 

repeated  ailer  rouating  C.^a  wheel  c:ei;rees  to  tiie  rip,rit  or  left. 

Kepeat  l'p.Is  "rivip,  teat"  ir.^ev*.i.atoi;.  bcfci^  rounti;.-    eithv^r  a  nt;: 
or  u'-ed  op:  >:  tmclip.^-  c.-pca:   lly  ^.   tlie  \     el  ii..     ''ecu        btoraf  l. 

e..w  ot  acivlca  ..v.  r...  e  'I  -     *     ^i.  ..,..ki;:i    L...is  t>         it  n'i.i>t 

be  reali/'j^!  that  '-..c]'^  :x  ;        vit.;  e:,cai.c  i:aLi\:*ial  oo  p.ot  i^vc  fortb. 
t'ae  saric  (^lear  i;  L^i.lic       ,p.^.  aa    'c  v_'iriiiea  and  silicate  wiiccls.  Also 
\;i:eelr>  nuL-t  be  a*  v  and  :i    :  fro,-;  aa^.ausi  \;Iien  appiyip,[;  Ib.e  test,  other^ 
wise  the  ^otind  ^.•111  t^e  deH.de:ica« 

Con^.parinon  of  t*aa  ..v^pna  .'li. ci  \:\\c^lc,  of  the  a...aa  lot  and 

specification  will  ^.12l'*  rcJecLicr.  oi  any      eel  with  a  iSUGpicious]  y 
different  ring  before  m^e. 


372 
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.v'V-^n  cor. -IcLion  of  tnis  tas'v  »)ack<u^e  you  will  be  able  to  use  tne  \ 
^imcivi  c:^  L^ro.s.^cr  to  oire*:.^  i.ie  f,rindin^  viieel  to  a  true  shape 

in  rt„l,:t  ions:iip  to  tne  magnet:  ic  cnucr;  or  work  table  surrace.  j 

1 

\cxiT   >erior-^\ince  will  i}e  ev.'iuated  in  accordance  with  tiie  j 

i 

instructor's  cnecrcl ist . 

 ^  1 

^.:r::rr  activity: 

1      Vie\;  -liae-sounu  T:>rorran  m~vt-2,  starring  Hot  Wheels, 
leuv.  t.:e  follovin^:  ieferer;C^  na  to  rials: 

a.     ^^^.c:ine  ^iiop   "porp.llc^r.s  and  Setups,  pages  363  to  36. i, 

J.     ^\ic-.no  iGol  iccnnclc^iv.  Units  lib  and  117,  pages  44^  to 

^-  ^^^^:^r^nt  ^c:vHnr  foi  :\ici:in  :::t:s ,  Lniti;  11,  12  and  14. 

i.     In  reference        on  par.e  397,  there  are  sone  safely  precau  Lone,, 

In  the  spacer,  bclev  urite  the  rules  1,  2,  5,  6,  7,  and  G. 
a. 
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^74 


CI. 


4*     Jo  not  ju3i  wriLc  L.i^se  rules, 
anc  practice  cheT. ! 


instructor  a::c  s '.cv  .:i!n 
Lc  1 1 11  i  r  :  ^ t  a c c  i  c c  , 

I  CO  1 5  a::  J  ^c:  u  1  -  -  c c 
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a .  Sclcc L  aac  : 
b\     lailall  lao 


a*-  "   ,  a  t 


. .ic  v,..^a- 


*iavo  vjv;r  iai^-L^ucLor  c  J --v.  ■  .'ur  iJ 
to  tirC'^j  t.to  MiccL. 


f 


:rl>trac:or  :iO';  to  uress  tne  vtieel* 
i.l::  v.:  e^:.>^t..: ,  clean  up  t»:e  nacriine 

:c  'v;^r.N  11  t:^.o  niacainist  is  skilled 

..c^  -oC.iine,     Never  blanie  tne  maciiine  for 


a  recuxar  grina,  but 


;ust  as  vou  ve  snovn  vou 
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UNIT  IX:     SURFACE'  GRINDER  OPER.\TIO;sS 
Tx\SK  i\U: lv\GE  j;     TRUING  WORKlUi:CE 
PRI'.RlQU: SITES:     UNIT  IX,  TASK  PACI<.\GE  2 
lUTIONALE: 

This  package  is  not  i'lal  reading',.     It  is  concerned  ;;itr:  flwiw 
bur laces,  Hue,  imt  it  holds  iiiore  things  of  interest  to  the 
student  of  metals.     Have  a  look  at  it  right  now. 

The  surface  grinder  is  probably  the  most  coimnon  oi  tht- 
g^inding  m-u^hMies  that  are  used  in  the  machine  shop.     One'  ot  the 
reasons  for  thi5>  is  the  large  number  of  fi^it  surfaces  ih.it  arc 
ground  for  maximum  accuracy.    Another  re.ison  is  tb.e  Cwi.-e^  viLii 
which  flat  workpieces  may  be  secured  to  the  table  of  l\:c  sur:..co 
grinder. 

Besides  the  usual  holding  devices  tiiat  arc  used  in  il.j 
machine  bhop^  the  surface  grinder  has  a  magnetic  chv::k  th^.z 
non;.v.lly  used  \A\cn  woiking  with,  this      chine.     These  c:\ucaJ  .,.io 
flat  table-like  devices  and  couic  in  di  Iierent  sines  and  s^.^.^^^j. 
To  u.;e  one  for  holding  a  workpiece^  ti>o  r.:chi:iist  si:.:rly 
the  uorkpieco  on  il  ana  turns  on  tbo  u\.\)::\i^iL^  power,     '.ill:  :li 
of  a  sv'ltch  the  \;oikpioce  lb  held  s<ifely  at^.u  i^«.otirel-'        i^w  :  .  /-^ -  ^ 


chuck. 


Sound  like  tun?     It^.e  magnet  it-  eb.uek  is  w.iiiirw:  : 


th*  s  t  isk 


pack.'ige. 
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;"loLi^"n  c:  '».hi:3  tasK  package  you  will  be  able  to  perform 


a.  a:':a  secure  A\e  vorkpiecc  on  che  raagnetic  chuck, 

"r.     alien  i  \e  worNplece  suriace  parallel  to  the  face  of  the 
/,ri.::wi r.i:  vcnocl  ro  a:i  accuracy  of  +  .001  of  an  inch,  using 
J\a:  indicator. 
\^\ar  pev:'rrT/anca  vill  be  evaluated  in  accordance  with  the 


iO:?:iac:^':'  s  cncvTMisL- 


: J  i n. c  i  o r  ihis  t s k  n d c k age  I'J: 


a\     ':.:^nin;^  :^^::^p  C.vva"  icps  and  Setup^^,  pa^-':  364,  the  topic 

and  Oper.aticns  -  lioriacntal  Surface  Grinding.  V*olv 

"  ./^:n^  T.-.- 1  Tc.^:'n."lov;y ,  p.:^:o  .'.3b,  tl:c  top^'c  General  Procedure, 
%.^ic  i'"c     icti;:^<  .n^  ?a^  os  -^31^  *ind  437. 

:;cnd:n-:  f.v        -hn^ii:::. ,  Unita  20  and  21. 
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LEARNING  ACTIVITY  UontM)  ; 

3.  Reference  a_,  page  397  iu^    some  safety  precautior.s ,     In  the 
space  below,  write  rules  J,  4,  9,  and  10: 

a* 

b. 

c  • 

4.  When  you  have  conpleted  tlie  above  assigntr.ent ,  shew  your  work 
to  your  instructor  and  proceed  lu  the  Learning  Practice. 

LEARNING  PR.\CTICL: 

Tools  a:;d  Equipment 

1.  L^urtace  grinder  3.     Dial  indicator 

2,  Magnetic  cimck  4.     Pi-ccision  vi^se 

1.  Obtain  from  your  instructor  twa  flat  pieces  of  steel  about  6" 
in  length,  1"  in  width,  and  1/2"  in  thickness. 

2.  Prepare  tre  surface  grindei  for  grinding  with  a  nagnetic  chuc 

a.  Install  a  grinding  w'nccl., 

b.  iiue  t'ne  grinding:  wheel  with  a  wh.eel  dresser. 

c.  hu'tail  the  tnagaetic  ci'u^k. 

d.  Indic-ae  the  r..]i:netie  /nucl;  wltii  the  di.xi  indicator. 

e.  Secure  the  workp:eces  to  the  ruu;tietic  chuck. 


::cir.c  witti  a  vise  cn  ttie 


^  ..•  V  i,  ...  t.  w  A  v_     v_  i ,     ^  N  . 


put  away  the  vise,  aix 


,:nC:^  ;ho  :?ur:.:cc  eri::v.er  an  easy 

■./.;cr:  t":.c  r,;.^  .ir.ist  r;.usw  i:3e  other  iioldir.L 


lev    Ot;  I'JlSl 
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LKARNIilG  ACTlVrTY  (co.i^'ci); 
H-.    ;vho:^.  you  l  avo  I'ln .-TiiKi  ^ho  ir  ^'.unij^         iho  readme,  3how  your 

vork  Lo  yo^.r  i:.j.Lruc tor.     :o..  arc  ready  for  ^lie  Loarr.:nn  Praciico. 

1.  S;:r:aoo  jrind^r  ^.     roa;3.:ri:;n  toclc 

2.  i^a-rjMc  z:\\:c:-:  5.  Dial 
5.     Jr              ;'hcc  ' 

1.    "Joir.^t  "-i.-^  dro\/.nr;  yc;  r:iado  i::  ir.e  Ic'^rriir:^^  Activity,  c'^--^  -^'O 
piccG:;  cf  b:;r   ^tccl:  to  the  nroc  1  f^cat iorio  of  your  dra./in^^. 
wi.    o'j,.?j;    ^1.;.  ;;ri  ^-.r.oo-. 

b.  I':,;tall  thj  yrir:       '  ;viiGoI. 

c.  Tr;e  tL-  -r:r:di:  :  ^;hocl. 

c.     IriJ^C'U?  t:;'}  n:af:\clic  ci: 

f.     Secure  .orlriocT.    tc  ti.c/  :/ay::ct^c  cirtch. 

iiOT3;  ::o;  ro--avc  all  the  -latoriai  fro::  ju^t  cac  Gido  o:  the 

\;or!:y  Icc^ . 

f-     Have  yc  ,r  '^.-in;e^cr  chec,  ^ear  jotur. 

Kea;:h  ^'a^  aco,.  •  :0;>  0^  -i-  -.arh.     :^;a:.h  r,.;  abc;t  .0^^. 
ot  aa  r'aa:. 

the  uency  '  •  ve,^  Tci'^  i*'jur.::y. 
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! !: 
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i 

Ls/i?tr;i;,G  ?i?.\C'ricE  (con 


liiive  your  inctrapior  check  the  workpxcceG  for  accuracy. 
I\cr.ove  ^hc^  cctup',  carcTuliy  clean  the  machine  and  area, 

i  I 

anci  put  av/ay  toolo  and  equipment. 


2.     iou  should  no\/  have  a  sot  of  parallel  bare  that  are  fairly 


a  c  c  L<  iTi.  4^0* 


GOinouhat.  pimple  job  and  a  type  of  job  tiiat  io  done 

on  the  surface  c^inder.    The  surface  grinder  is 

capable  of  doir.^  inany  jobs,  come  of  v/hlch  you  have  di.ocovered 

i::  your  roadip.^;.    »/hat  thii;  inachinc  can  do  13  lar/^ely  up  to 

whe  nac'^ir^sL* 
I 

Grind  your  \jay  throur^.  lo  ncu  nkills  in  motalG. 


?.;cm-.j£  x:  S::,4P2s  operations 


'^?3\£Z'llZi  ij.i    UNIT  I 

I 

In  this    imit  you  uill  study  and  operate  the  shaper.    The  shaper  i 
is  a  versatile  machine  that  is  used  in  the  niachine  shop  for  machining 
•,:orln:ieces  that  need  straight  cuts  or  it  may  be  used  in  special  j 
epp-.ications  t:iat  are  suited  to  the  sliaDer.  ; 

Yoiir  iearnir^g  v/ill  be  a  step  by  step  process  that  starts  with 
?*r.  introduction  to  the  machine  and  continues  through  the  various  : 
steps  ui:tii.  you  pericrm  machinmc  operations  on  the  chaper. 

'J:.e  various  r.achipJnf^  opcrationc  that  you  v/ill  perform  are  basic 
on;?5  t:^at  will  rive  you  a  Qood  foundation  for  expanding  your  knov;- 
iei£:e  and  skills^  m  the  future.    A  future  that  is  almost  unlimited 
if  you  are  -jiliin-:  to  develop  those  habits  and  skills  that  are 
required  of  a  fiz^st  class  machinist.    First  class  is  the  only  v;ay 


Vpon  completion  of  this  unit  you  v;ill  be  able  to  do  various  machining 
operations  on  the  sha-oer. 
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OBJECTIVES  (cont'd); 
Spocii'ic : 

Upon  coniplotion  of  the  task  packages  for  this  unit,  you  will  be 
able  to: 

1.  Use  a  vise  or  other  holding  device  to  secure  a  workpiece  on  the 
shaper  table  in  a  safe  manner.    Your  perfonr.ance  tvill  be  evaluated 
in  accordance  with  the  instructor's  checklist. 

2.  Use  a  dial  indicator  to  true  the  workpiece  and/or  holding  device 
on  a  shaper.    An  accuracy  of      .001  of  an  inch  will  be  the 
acceptable  standard  of  performance. 

3.  Select  and  install  the  proper  cutting  tool  on  a  shaper  for  the 
workpiece  being  machined  and  the  tyiDO  of  cut  being  made.  Your 
performance  will  be  evaluated  in  accordance  with  the  instructor's 
checklist. 

^.    Adjust  the  length  of  the  stroke  to  insure  the  maximun  removal  of 
material.    Performance    rcquircn.ents  will  be  consistent  ,/ith  good 
machining  practices  as  stated  in  Machine  Tool  Technolnrry  and 
Machine  Shop  Operations  and  r^ctups.    Your  performajice  will  be 
determined  in  accordance  with  the  instructor's  checldist. 
Given  a  specific  material  and  machining  operation,  set  the  feed 
aiid  speed  on  the  shaper  with  tlio  aid  of  reference  material.  Your 
performance  will  be  evaluated  in  accordance  with  tho  instructor's 


checklist. 
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OBjECIIVIS  v.cnt^d); 

6.    Use  roughing  and  finishing  tool  bits  to  make  vertical  cuts  on  a 

workpiece.    An  accuracy  of  +  .001  of  an  inch  will  be  the  standard 

of  acceptable  performance. 
/.    Use  lefr  and  right-hand  tool  bits  to  make  horizontal  and  dovetail 

cuts  on  a  vorkpiece.    An  accuracy  of  +  .001  of  an  inch  will  be 

the  standard  of  acceptable  performance. 
S.    Use  roughing  and  finishing  tools  to  make  angular  cuts  on  a  wovk- 

piece.    An  accuracy  of  +  .001  of  an  inch  will  be  the  standard  of 

a c cep '^3ble  pe r f o rmance « 
S.    Use  the  proper  tool  bit  for  the  type  of  cut  and  material  to  make 

stepped  cuts  in  a  workpiece*    An  accuracy  of  +  l/64th  of  an  inch 

••iil  be  acceptable  standard  of  performimce. 


There  are  nine  task  packages  in  this  unit  and  they  have  been 
cesigr.ei  to  be  worked  in  sequence  fron  1  to  9.    In  this  manner  you 
vill  acquire  a  skill  and  then  build  on  that  skill  in  the  next  task 
pac::age  until  you  are  able  to  operate  the  shaper  with  confidence. 
Each  task  package  is  important  in  the  chain  of  learning,  so  work 
hard  on  er.cli  one. 

There  will  be  tiu.es ,  when  you  are  working  on  the  task  package, 
that  ycu  will  have  questions  about  the  work  you  are  doing  or  Gome  phase 
of  the  r.achine  shcp.    Ask  the  Resource  Center  Director  or  your 
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LEACHING  ACTIVITY  (cont'd): 

Instructor  these  questions.    They  will  be  pleased  to  help  you  at 
any  time. 

In  the  packages  you  will  be  asked  to  view  a  sound-slide 
presentation,  read  and  answer  questions,  and  perform  some  practical 
exercises.    The  number  and  names  of  the  task  packages  included 
in  this  unit  are  as  follows. 


TASK  PACKAGE 

1: 

SECURING  WORKPIECE 

TASK  PACKAGE 

2: 

TRUING  WORKPIECE 

TASK  PACKAGE 

3: 

CUTTING  TOOLS 

TASK  PACKAGE 

4: 

ADJUSTMENT  OF  STROKE 

TASK  PACKAGE 

5: 

SPEED  AND  FEED 

TASK  PACKAGE 

6: 

VERTICAL  CUTS 

TASK  PACKAGE 

7: 

HORIZONTAL  AND  DOVETAIL  CUTS 

TASK  PACKAGE 

8: 

ANGULAR  CUTS 

TASK  PACKAGE 

9: 

STOPPED  CUTS 

At  this  point  you  may  feel  that  you  can  perform  all  of  the  above 
tasks  on  the  shaper.    If  so  you  may  ask  your  instructor  about  the 
comprehensive  unit  test.    If  you  feel  you  couldn't  pass  this  test, 
then  start  with  the  first  task  package  and  learn  to  operate  the  shapet. 


H-X-1 


2ATI0nAio; 

Security  is  i:.e  coi/covi:  O'  pracLicuily  everybody  ^nd  cvory- 
Lhir.^;^    Tiio  .jano        tz*u(.'  of  your  '..orlqj-f.ce*    'i::crciore,  here'o 
iiie  clianco  for  you  ic  nivo  yov;r  \;crkpicco  Gomo  ^^ecuriiy. 

i/hilo  u:ie  rjha^^er       :iot  the  older;  ^  machine  tool  ir..  the 
maoiiLno  :;r.cp  ( l:ie  L.iL:i-^  i  J,        1....^  cc^..  ^rourici  for  auj  i.e  sometime. 
For  innny  yrara  it  filled  the  "      for  z.aQhiyrLnr;  fiat  Guriaccrj,  In 
tifne,  the  veroaLilily  of  the  :fr:apor  v;a.^  iricrea^ed  so  thai  it  could  bo 
uned  to  machine  o:i  a  vcr.^cal  or  arjjular  rjurfacc*  ConliiVuOd 
improve.Mcr.L.^.  h..vo-  1  con  r.^fiOj  o,:cr  tr.o  year^,  go  ^.iiat  :iov/  the  rjliapcr 
has  become  a»;  oxlr'.j.iCiy  v^^ruaoi  o  '^\-:xori::iu^ 

In  th'.;  lixSii  ;)ac!:a:_Q  ^ua  Lo  t:: ..i*oduc{.<i  Lo  Ire  o!.a->  •  cizui 

ai:.o  10  11. J  cievice:;  iha.  are  ^^j  Lhc  ■..ori.prc(     o.i  I'rj  r.ha. 

lable^    Decau:.C'  of  j,^:;  rne'.r.e^l  ef  cutlir.;;.    it  i.j  very  ' ...i^ortar.i,  oliai 
the  vorhpi-co  bo  Mo.n:',cd  o:;         ';h.-yjr        a  oaie  wruir.ci'.    ihc  ..:c:ja.;  of 
aafeiv  :^ou\Av.:  i;orhpioce  :  on  ih-,  ..,!i.i^<.,r  :.ra  av  .ilable  lo  voiio  U:.o 
ihe-;  .or  uh-;  ..afety  of  tht:  :..ch::       I'-;;,  :..f)j-e  i:i;')or tan tJ y  fb:-  :.0))i'  o\,r 
::afoLy.    Kaciun':;;  ca::  be  i-(;r;adc,  :.uichi:. :  ,;t,.  can  '  i  • 
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'  i 

.   Upon  ooinpie  >  ion  of  tiiin  iaak  2)ackaf50  you  v;ill  be  abio  to  u.oo  a  virje  j 

i  \ 

[    or  other  lioldin^r  uovico  ic  secure  a  workpiocc  on  the  oh^^ner  iablo  in  : 

:  I 

5 

I    a  jafe  manner.    Your  poriormauce  v/iii  be  evaluated  in  accorUDJice  v/ith  | 
the  instructor chcckliGi:- 


!•    View  oixde-*3ound  pro/^ram  M-X-l,  starring  the  .security  agent. 
2.    Road  Jno  fol.lov;iri[;  rororonce  rnatcrnair:;: 

a.  Uichino  Shop  OncM-ation:;  and  Gotupr.,  pa(i;c  ZhO  to  the  topic 
Shapcr  Ziy.o  or  Cai)aciLy  o:i  pa^ye  2hh.    Mao,  read  the  topic 
/Jhapcr  V/ork-IIoid  iufj  Deviccj  on  ])a|3CG  Z¥)  to  2!;P.o 

b.  rMcb  Lnc  /i^oo  ^Ji'pc^^^'Oip^'.Vi  Unit         pa£^^e  291,  to  tiio  lop'c 
^haper  Tool:;  on  p;>(;c  2<;^.    Alrjo,  r.olc  the  varioiuj  niethod.'j 
of  holdiiif;  v/orkpiuct;:^  m  Lho  other  unit.j  about  the  Ghapcr* 

Co  i^cadj.:]/,  Tor  nachijiif_;( Unit.'j  6  to  .tU 

5.    hi  rercrenco  b,  on  pii{;,e  290,   Liio  pai'[:3  of  Uie  ahaj;cr  ore  ;.houn, 
i/ith  coMc  minor  differcnccG  rjio;jt  ohaporo  are  :joii)cv/hau  alj.ke« 
Ljarnin,';  the  ncirnerj  of  thcoe  par  In  v;i]l  help  you  in  rannin/;  the 
Ghapcr  cUk]  aioO  in  coMi.:unical with  oLlior  n;achinirjtri« 
^f.    Uhat  arc  Uio  tv;o  part:;  of  the  shapcr  tabic? 
a  •  b  • 
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LEAHNluG  ACTlVm: 

5.  DooG  the  Gpeod  of  the  ohapcr  chanisc  with  the  lenctli  of  the  stroke? 

6.  Vinat  ia  the  name  of  the  feature  that  io  used  to  brine  the  work  in 
contact  v/ith  the  tool  quickly?   . 

7.  Wh'jn  you  have  completed  the  cibove  work,  check  with  your  instructor 
and  begin  your  Leaniinf^  Practice^ 

LEARNING  PRACTICE; 

Tool.3  and  lilciuipmcut 

1.    Shaper  2.    V/orkpiece  holding  devices 

1.  Obtain  from  your  in^bructor  three  different  oizod  workpiecea  and 
have  him  mark  the  surface  to  be  machined, 

2.  Install  the  workpieccs  on  the  shaper. 

a.  Select  the  v.'orkpiccc  liolding  device. 

b.  Mount  the  holding  device  on  the  shaper^ 

c.  Insert  the  workpiece  in  Uie  besb  manner  for  the  machining 
operation. 

d.  Have  your  inotruoLor  check  your  celup, 

c.    Kcirovc  the  first  \;orkpLece  and  install  zhc  rcmaininr  two  pieces, 
f.    Have  your  mstrucLur  evaluate  each  setu})« 
rr.    Hcmove  the  setup  fx'om  llie  shaper  and  return  the  stock  and 
holding  device  to  its  proper  place. 

ERIC 


LSAmiiriG  tibXC'HICE  (conw'd): 

h«    Wipe  the  machined  surf^iCec  of  *ht:  Gh£;per  ^i-ii  r^f: 
then  put  a  liG^*^  coat  of  cil  or,  cho^e  ^urJarc^*. 

lixainir.c  the  Giuipez^  iind  zhL^k  cc:rof-;lly  abc"  vh"::  y:^  zs.r-^  ^^z^- 
in  this  taSr'.  paclca[;c*    One  oT  the  tr^icj  3:  "ho  -r,r:iir_i-'  1^  il:--': 
he  ic^  a  thinking  Arc  you  ;:ho  -vpc  :i  tx^  5.  T:L;c:iir:ir': 

If  you  con::ir/ue  to  acquire  r^chir.iat^c  ckillc,   -h^^y  ^ill  rrcriic 
you  with  a  liiotimc  01  cocuri::/* 
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OBJECTIVE: 


Upon  complecion  of  this  task  package  you  will  be  able  to  use  a 

dial  indicator  to  true  the  workpiece  and/or  holding  device  on  a 

snaper.    An  accuracy  of  t  ,001  of  an  inch  will  be  the 
acceptable  standard  of  performance. 


LEARNING  ACTIVITY: 

1.  View  sound-slide  program  M-X-1,  starring  Trudy. 

2.  Refeuniice  lOc^ding  for  compJeting  this  ta:)k  pack.-j.c  will  be: 

a.  Machine  Shop  Operations  and  Setups,  pages         to  249, 
starting  with  the  topic  Shaper  Size  or  Capacity  and  ending 
\;ith  the  topic  Cutting  Tools  U:>cd  with  Shaper s.    Aloo  on 
pages  253  and  256,  the  topic  Adjusting;  Vise  to  Rom. 

b.  IlachinG  Tool  Tochnolop^y,  Unit  83,  page  305. 

c.  Blueprint  Readinf;  for  nQchinlot.g,  Units  11  and  12,  pcgcs 
55  to  65, 

3.  In  reference       page3  277  6  278,  there  are  soma  safety  Vi.ccautions 
for  the  shaper.    Write  rules  1,  2,  ^  3  in  the  spaces  below: 

a. 

b- 


ierIc 


c. 


NOTE:    See  Information  Sheet  No.  1,  page  5. 
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LEARIMxNG  ACnvITY  ^cont'd): 

4,    After  finishing  the  above,  report  to  your  instructor  and  show 
him  uhe  vesuJts  of  your  work,     Si:art  the  learning  Practice. 
LEARiNIiNG  PiLXCXlCE; 

Tools  and  Equipment 

1.  Shaper  3,    Dial  indicator 

2.  Workpicce  holding  4,     Precision  steel  -,quare 
device* 

1.  Obtain  from  your  instructor  the  three  workpieces  used  in  the 
last  task  package  or  similar  ones, 

2,  Install  a  vise  on  the  shaper  table? 

a.  Clean  the  table  suiface  and  the  matin^^  surface  of  the  vise, 

b.  Set  the  vise  jciws  about  paralleJ  with  thcx  stroke  direction, 

c.  Check  the  seat  of  the  vise  for  burrs  and  remove  any  that 
avc  present, 

d.  Clcmp  the  dial  indicator  to  the  shapor^  usin^  the  tool  porit, 
c,     Jndicato  the  visa  by  moving  the  ram, 

f.  Adjust  the  vise  iC  neccusary, 

g.  Have  your  instructor  check  your  work, 

h.  Rotate  the  vise  90""  and  check  it  for  trueness, 

i.  Adjust  the  vise  if  necessary, 

j.    Have  your  instructor  check  your  work. 
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LEARNING  PR.\GTIC£  UoncM)  : 

3.     Insert  a  worRpiece  la  the  vise  and  true  iL; 
a.     indicaue  une  workpiece  in  both  direccions. 
iidjU3c  it  as  necessary. 

c.  Have  yout'  instructor  evaluate  your  woik, 

d.  Remove  the  setup  from  the  shaper  and  clean  and  cil  the 
machine. 

The  Lime  spent  in  truing  on  a  machine  can  be  the  ino::^ 
vaiuable  time  the  beginning  machinist  will  spend.     It  is  only 
aiLcr  thi3^  has  been  done  properly  that  the  nachine  q^,  fancier, 
as  it  is  supposed  to. 

Learn  now,  so  you  can  earn  later  I 
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t'J^  '.h^    oiiuv.7.uj  procedure  dfuer  you  have  Hiountcd  the  viae 

■  Be  uuL-e  in  ic  diru  does  noc  i,et  bcLueen  Lue 

viue  and  tiio  table  ijurfaccb  becaui^e  a  very 
>  u:l.i  ,  .u^icio  boLween  the  Jui-facet;  will  interfere  with  the 
pavallaiism  oi  the  vise  with  the  table. 

Ss^L  .n^  vtL^e  jaws  approximauely  parallel  with  the  direction 
or  Lne  jLioke.     (Refer  to  Fij^ure  1) 

Upon  uio  vi^e  to  its  full  capacity. 

4.  Ksandue  the  work  seat  of  the  vise  for  burr£5 
and  carefully  remove  any  that  way  be 
present . 

5.  Thoroughly  clean  the  surface. 

6.  Select  tv;o  test  parallels  hif,h  oxior,^,  )  to 
project  above  the  top  oi  th':  v '.r?o  ]  md 
long  enough  to  extend  two  ov  three  /.xnaics 
beyond  the  v/idth  of  tli'y  viae  (I'Mguw;  A) 

POrE:     )f  pari^M.elo  r  ^:  not  £)-allrJ/''  ,  the 

Ji)dlcatc  l  rciul'-.'cs  nay  be  U\\  \ 
diiectly  from  the  woih  seat  ok  the  v^f:c. 

7.  '^'jror:^'y  el(  m  the  ^^.-  al'V       c-k'   '    ,  the  x 


8, 


<  1  i-:       v  »)OL)i  \>roji^:u  evenly  beyotul  uhc  b/caj  or  >  vxc.^. 

o     ^Mi.  a  u' J  jm  c  Ko  pJacc  a  yxecc  of  \:i.LUc  ^     c*  uuacij. 

'    .  tdj  t> .  '.Men  ['j,./Jiei  uo  iiisure  [,oo(i  conLacu  uud  lu 
iUCv^nu  LJXipi)in<j  (Vli^ure  2). 

9.    Uoj.ct^:  an  .'n  iLcatO'."  wJ.i.u  lac*,  coulacc  ulialL  \K:ipeiid  .cellar  with 
tne  u<aL  U*'iL>^U':e  8)  •    Tbe'dUi  facej  upward  and  can  be 
convenicnuiy  read  from  the  opcratiuj;  position. 

i^OAJvi    »\'.ai  .-u.( '.cauot'iJ  arc  ..'adc  uiuh  lug  typcj  oi  ^^^auacc 

iUiaiuiJ;,  one  paraiiej.  and  the  other  pc^pcxidi*- -  f.ar  to 
1  H(i  fat'o  of  i.ho  dial.     VxjjUir.o  5  and  8  illustrate  the  arrcai^e- 
laent  for  both  types  of  indicators. 

10.  ivoversvi  the  pojition  of  the  tool  holder  in  the  too'  potit. 

nA.j  w*  M  p};(V/?t!2  a  laorc  convMiieut  ciurfacc  t'l  on  \  to 
"'-'-c^^'  <  .n:c^^  'e  ^Jic    '  )J,  end  wjwch  ■     L.'  ocu 

^crev;  aiid  the  tool  haj  an  ir.-.t^ular'  ciurfacc.   (i''i[^''  <  3). 

11.  /  .>;arh  A  :.M>.^i  ^  ,  l>c\Ll    m>  :  cc  >  .^ct  po*-  u  to         ^      "     »  '  . 

''J  K'.Cc^' co^^f        ijj)  mvIi.c.    ''his  poiii'   it3       ^      ^        .  i  ^  o 
tlio  C'-id  o\  thfi  coai;act  ripiudW-.,  and,  xdien  u'^'-'  i:       -      r  ' 
ioaovcl  quite  ciaiiy  (I-'aijuic  '>)  • 

12.  /  ^jcuib'.fi  \.he  .*:)d.!.cato>;.  the  ly'v^c-hoJ^^'n^ 
lodj  the  Guiv':l  or^  c^J^evOj  and  the  ci^vuip. 

13.  <'^c:»^^  Ui'^  arjc''   j.^cJ  i^'*.;  Lo  ulie  end  oJ: 

to^l  ho.U'"    \/Ath  lha  dl;il  lacin,^ 
.    /a.d     (Fi^u}.c:j  Oj  /  o). 

lA.    I  ..V/ '     'a  tl  V    jv.M '.'z-  .1  c..<'       a^d  - '^o 


M  c'^'.^o  one  f}\  the  i^j^al.lr.j 


1'i.ijUie  I     ;  '..jj^uio  y 


I 


15*     !j'Jl  the  iu-[chiuj    £jo  tliai   the  icuv^lh  oi 
t  iie  st'-.oivu  J  ci  '\Uoui:  ouc  ,  ur/ii  onorter 
than  the  Jcngth  oi  the  pai'aiieib. 

,  (Figure  9) 

i  16.     i't^s^.tio}!  <  Uci  I?  >  r  o  tli^'.    il'c  coi'Lact 
'           1  i)c«'nL  ii'-ivc:j.G  v/MJun  <n«     haii  inch  of 

9  botii  oudj  oi  the  paraiicic.. 


the  rcii.  with  tho  attc^ciicd  ii.J.  ^catov  fcnuot  ue  o^j- 
{  raced  by  hand,  n.jc  a  iJJcn/  lipe''.  i  to  l.o  y    the  iKt  lca- 
oack  r..il  loit-h  over  Lhe  parallel.     Cieat  Cci      luUGt;  tc:  c;»c;CjL»ed 
the  ^o^iiL  Oi  5  he  indicator  ir>  uot  aMoi/ed  n>  tiav      bcyc-  i  the 
^^ilaoe  01  tiie  pai.illel.     If  this  Lihuuld  hrppen^  the  p  )..Ht  Xyun'.^d 
drop  belou  the  level  of  the  surface  and  uould  d<'ib>a£,e  tliu  indicator 

the  leturn  stroke  is  Made.    Ihis  is  also  th^^  repso  ^  for  havin^^ 
bom  parallels  project  evenly  beyond  the  sides  of  the  v.:c. 

"  'idtlo'"^  Wo    8v'     In  Of  hc:\-  VM)  'is,  bc):.'^  pt'.-i  '  ' 'U.' s  lu"  lu.  be 

til  2  ..1^  .ition    w  the  pt^j^  ixoi)        tnc  rjuiokc  \;nea  t.hr^ 

tc^Lln^  op  .ation        in  pi  ogress;  othei\/ic;i:  thcxc  is  tho  possibility 
ci  the  iniM.c^p.tor  traveiiii^;  beyor    the  surface  ol  one  of  them. 

17.  I    'C.         T       so  Mia;.  I'j   ^'jv  T.t  (he 

1  b    ,imili^:  of  t]y;:  GtroI*.'\  i^^nd  i.ovc  the 

i  \      .1  S.5  i:2a\:       \  c.iul  c  ,  the 

j  p.'  .illc'        t:.i''cc  thci  eciitaet  point 

o*  ^  he  .'udicator  ao  sho..ii  at  A^^ 

I  l'.'.;;,ure  10. 
i 

I  10.       iL.-:       lua:^^:      u.i-\".  tha 

1  jouitc      cQj.r}'.  :      c'jc'-'    ,,e.:  c  * 

«  ''icusc  J  su-;  of     1  lnc!i       tir:  dial. 

J  poinL  Is  uaklr.j  eonteCu  x/Ith  t'lic 

j  parallel. 

19.  I  olC  the  U''-.''.si:.(    ,       t  ^  ti.c  cM; 
i  luca  r*0'C3  the  :  ^  :  to  •       ^ox^  .  d 

■  } 'vjitioo  j).     1-   ^1  i  V.  i^^  oLlci^ 

i  [^^  .'Tc     r  uC  -       ^     she     u  -vj.    ;  i,r 
leading;  c'l  both  cads  Oi  the  pax  allele 

20.  ]>  'iMj'  t«^'    m:'        '  ji^  0  '  '    0  c'JLOud 

]    •  allc?  1   dc-;  i^  c.      ^   ^    :oj,  -  c-isfi*^ 
j  i-'i  con^        oh/",.  ol'[,.'u..y  U' { the 

j  )'»f//r  a",  the  pn-aflci  .'S^  luovcd  diicculy 

i'>^dr,rncath  the  point  of  the  indicator 
(l'i[;ure  11) . 


^  .  1 

ERJC  H^ure  11 
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21.  Keleise  die  contacc  shaft  and  aiiow 
the  conuacu  .loini:  lo  resu  on  Lho 
[lairallei.    Tne  reading  au  C  should 
02  iiiia  bama  ao  the  icadin^^  at  A 
and  a, 

22.  "J  1.^  U.'\  diriw  the  v;i.a  ag<pn  the 

U.:..^  .Miu^_;  UJi    1  110  M'  thi! 

i"cadinj  at  0  cor)  cjjponds  with  ad 
tiie  otheij;,  the  vise  is  parallel. 

23.  If  ^  and  C  are  lov/,  adjust,  the  table 
iju.vporL  and  ti3hl<m  the  table  gib3. 
Tliu:  vy.-y  bo  all  that  is  nocessaiy  to 
bring  these  points  into  alignment. 

24.  If  A,  or  D  is  lov/,  loosen  the 
clc  -'In^  ni'L.i  and  place  a  paper 

w.ulom  ,uh  ih  ^  lowcj'.  point  oi 
th.:  oase.  ;M.uer  making  certain,  of 
coiiir:e,  that  thQvc  are  no  particles 
of  dirt  underneath  the  base  of  the 
vise. 


25.    TighfQn  the  nuts  aiul  rechcck  the 
setthig  at  ;  U  four  point. 
Follo\7  the  jnst ructions  given  Jn 
the  precede rf;  operations  if 
further  adjustments  must  be  made* 
(Figure  12.) 
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i\u;^er  jcicci.±uii      luul'i;  auotuci.^  accxct  or  oucccuu,  lu^ci 
1.         1.^1-^^  i.u  u.^iy  ai-Cc\j.  culIxhi^  tooltip  v.l'u  CvLxoaci-y 

i«,iOiu..uw,  a3  you  uiii  Icam  hcvc. 

Aiucr  you  have  sccuvcd  ixud  trued  the  vorkpicce  on  the  tihapcr 
^^.^^u  ^     .Uu  .u.wittg  '        Il;  Luc  uCa  step  ^ii  pre- 

paving  uhj  L'h'\   v  lu;  '.iiUiiif  >  o^JCjia?  iiii. 

1  /.  ^  J  w ^ '  .  "i    o !->  V.  r  i-  .'.o iv3  c     Yc^ IV  *i  - '.  .  ^.  V. L  J  .  .vj      \  l',  1  i  I  >L  .  f  . :  u  cc  u  L  .'.i.  ii 
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U^^vJii  c:o»a^iiOLX;^ii  OjI  uiua  Laiiic  \;acka^c  yuu  wlii  be  able  lu  ocj.ccu  auu  | 

.iiijUcUi  tlio  i)i.Uiioi.''  cuuuxii^  iiooi  oil  l.  LiUapct*  ior  the  vui  Li^i.C(X  bcjLir;^  i 

p,>uiAth-wl  and  Lho  t>i->o  uj;  cut  ucin^  i.i;^.dc.  Your  pcvfoxi. aiicc  will  be  j 
evaluated  in  aceoidaucc  vith  Lho  iULJliuetor 'a  ehceklitil« 


i.    Vic\;  alidc-aound  ptoj^vau  li  -X-i,  til.arriiijj  lir.  Sclecto* 

1' 'Chlu^-  .>hQp  f    ';;at:lo>>^i  m)'^  l>a[^cu         and  the 

lop.le  (^nttinc  'ioolo  U:;cd  wi'h  Jhapcra.    Alou  note  ilj^uic  9^ 

'/O,  GlatLAnc  uiLh  Lhe  topic  Lib^pcr  'J.'ooXa  on  i^cjc  291). 

3«    In  icfci.cuuo  v.y  o\\  ii\[^o  2/0:,  ^^i-'^-  uai'ciy  i^rccaul-loua.    \).,iLc  huicij 
4,  lii,  and  0  lix  the  opacca  bcio;;: 
a. 

b. 


4oa 


! 

i 


M-x-j  : 

LEARNING  ACClVm  jconii'd); 

4,    Do  yoa  knov^  une  dit'xerencc  between  the  uhaper  aud  the  planer? 
Whau  is  the  difference*/    Write  your  answer  below* 


5*    TncA,e  is  a  laistalce  in  the  reference  Machine  Tool  Technoiony; 

on  page  241  under  the  topic  Procedure  for  Grinding  Shapcr  Toolo, 

you  arc  told  to  check  Unit  54,  Table  8.    Table  8  is  in  Unit  52 

on  page  226 •    Make  sure  you  check  this  table* 
6.    Ordinarily  little  or  no  back  rake  is  desired  on  shaper  tool 

bits#    Explain  in  \/i:iting  what  back  rake  is* 


7*    For  moderate  to  heavy  cuta,  the  tool  holder  and  the  tool  Generally 

arc  • 

8*    Will  the  lathe  tool  holdcia  that  have  a  16**  to  20^  ansle  x;ork 

ucll  on  the  chaper?  

9*    Vihni:  can  you  uoe  to  cut  a  I.c/c/ay  on  the  ;Ui3idc  o.^  a 


10*    Ghcpcr  tool  bits  are  {ground  with  a  side  relief  of  abouc 


11*    3cG  jour  injtructov  \;hcn  yc-u  hnvc  finished  the  above  \.ui.k*  You 
way  iitart  your  T^C'in^iy^  Fr<^ctlcc^ 
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LEARI>IING  ?il;\CTiC£i 

Tooij  and  iTquipineiiU 

1.  Shapex* 

2.  Tool  hoider 

3.  Tool  bits 

!•    Select  and  install  on  the  ohaper  the  proper  tool  bit  for  the 
toliowing  operations:     (oce  figure  1.) 
a.    Roughing  tool  for  steel. 

Roughing  tool  for  cast  iron, 
c*     i.cJct-h.uid  oido  loughinj^  tool, 
d.    Finishing  tool  for  oLcel. 

2.  Have  your  instructor  check  your  tool  selection  and  the  way  you 
install  each  one, 

3.  Uhcvi  you  have  completed  the  above  J«roruJp<;  rraciicc,  clean  up 

the  machine  and  area.  Put  a  light  coat  of  oil  on  all  the  Diacbincd 
curf  r.cco. 

The  pvopcr  ceXcction  of  a  cutting  tool  and  the  uay  in  \;hich  you 
Inoiall  it  can  be  the  key  to  a  Gucceoaful  opctalion  oa  the  chapcr. 
The  iQod  wachinist  knows  his  tools^  machine,  and  himoclf I 

Selection  oi  a  career  in  metals  can  lead  you  to  cnjoyuicnt 
and  prosperity. 


Tx>.S:k  yACiO.uc:^  4;    zVjDJUSTHiLirr  OF  110^01 
L\{iii[:A:bL^n''iS:     UdIT       TASK  PACKAGE  3 

Tliis  package  couid  bring  you  a  stroke  of  (,ood  lortunc.    So  get 
xn  jliapti  and  icam  abouc  stroke  adjujuaent  hcicu 

In  this  task  package  you  will  learn  to  adjust  the  length  of  the 
stroke  of  the  shaper  ram.    Along  v;ith  tne  adjustment  you  will  also 
-A:ai:n  hov-  to  position  uhe  stroke  so  tliat  the  shaper  will  peitorm 
more  useful  woiL  in  a  shorter  period  of  time,    Doth  of  these  adjust- 
ments arc  pcrfoimed  to  increase  tlie  machine *s  efficieucyj  and  this 
of  course  increases  your  effi<"iency  as  n  macliinist.    To  bccoiue  an 
eificient  machinist  and  to  work  as  a  skilled  craftsman  should  be  the 
goals  you  arc  striving  for* 


Oi>Ji:Cj-iV£; 


!   '  

I    Upon  cohiplci: ioa  ui  ii\v3  task  package  yuu  will  be  a:^i^ 

i    the  lcUi>Lii  or  uhc  ijuroivc  lu  ixisure  thu  uaxiziuiii  rcuuv^ 

i 

i 

laaccriai^    Porfonnance  lequirenicnUa  will  be  consi^ucu 
uiachinin[^  pracuices  as  seated  in  Machine  Tool  T£chuo.!.c 
'y^\S}^ll}^''^'^'^o,iJ)>^c^^^  and  Setups,    v,>ur  perrcm^aucu 

I    deucimined  in  accordance  t^ith  the  instructor's  checkii 


leaiunijg  AC ri vm : 

!•    Vie\;  soundly J.ide  program  a  tive-stav  thril* 

2,  Reading  refcicnces  lor  coDi^ieling  this  tr/jl;  naclia-^ 

a,  ''-^chino  Sb.oo  Oj-r-^atioi!:.?  vnd  S'^Iups,  pc^;cs  25i 

b,  i!^^ chine  7 col  T ? c b no lo n v  .  Unit  8I3  pc[;c  501, 

c»    Blueprint:  Rcadin^.  for  y 'chrpj-^:  rj,  Unitj  20  c^.. 

3,  The  amount  of  overlap  requiicd  in  ur.apcr  c;^cvc-/c/: 
on  seven  factors.    List  these  seven  factors  belc-.;. 


'iooiJ  aiiU  Kquipmeuu 

1»  5,    UccciiJiary  uooib 

U'Oi.Kpiece  hoxdiuij  device  6*    Uxai  xuciicatur 

Tool  bit  hoidur  7*    Machinist's  scale 

4,    Tool  bill 

1»    ODLa.i.ii  rioiii  >ouv  laiJuvuctor  a  woikpiece  oa  which  ho  huts  liarkea 

uhc  a*ea  to  b<i  machined ♦ 
2,    Secui.e  the  workpiece  in  the  shaper  and  adjust  the  stroUo  and 

posi  ion  Ojl  the  ra.iU 

a,  Cax'efully  mount  the  v;oi--Upiece  holder  on  the  yliapcr^ 

b.  True  the  worUpicce  holder* 

c»    Jnatall  a  cutting  tool,    Foi"  practice  yelect  the  proper  tool 
iOi:  thio  jobo 

d.    Adjust  the  stroke  of  tiic  ram^    Do  not  turn  the  machine  ouo 

c#    /  ljuat  the  po3iu,"ua  oi  the  lu;^;, 

io    Hive  yuuv  iujitiuctor  cv.^luaU'^.  your  r.c  vp, 

C»    Your  inatiuetoi  will  dCiaonytiacC  ytai.uinc  the  uachj.r;e, 

h»    KcuOv^c  your  uctup  and  careiuily  return  all  tooia  iJ.d 

evii'.ipu::ut  to  th'jlr  proper  piacc:^* 
i*    Clean  tiie  Machine  and  aiea«    Apply  a  iicht  coaw  oi  uil  to 

all  liiachined  sui races. 
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L:£i\R.NING  PiUCTIC£  (cont'd); 

It  suould  be  easy  for  you  to  see  the  importance  of  properly 
adjusuing  the  length  and  position  of  the  stroke.    Yet,  you 
will  see,  as  you  work  around  the  machine  shop,  ciany  new 
laachiuists  who  will  not  take  the  time  to  do  these  adjustments. 
It  appears  that  you* re  stroking  along  toward  a  career  in  metal 


M-X-!) 

^'i'AL^O:\^Xi:iiS:    UNIT  X,  TASK  VAUlOVGE  4 

Doii'u  icu  tliia  puclca-c  mauc  you  feci  c.cuhy,    /j.       oiKcr  ti:ii^3, 

cianlc  up  uud  uct  apecdy  in  studying  Uicac  uu/  mchiu^uc'G  £,l.^llu. 
Of  the  many  factors  that  dcterwiuc  the  quality  of  the  job  that 

•  •  don^'  oa  the  on.iper,  cho  facis.ora  or  p-opc.  :  jccd  •    :  fee. 
.-..ong  the  moafc  ii.iportant.    Thcae  factors  are  i.iuo  i.!.i;'ortant  lor 
cV:Lcrmlnins  tlic  amount  of  time  required  for  dolnc  c  job    cu  the 
cUaper . 

A'J  0.  wachlulat  ycu  uill  uaut  to  do  the  i-^aec.  .  •Jiity  jjj  iu 
the  chortcot  IcDgth  of  tiue.    •xhcrcfoie,  it  j.j  cdvc'.urjj  -.o 

lcv:.-a  oa  trcch  aa  you  can  abou'u  ucir.G  ^ccdo  c.::l  cpc?  :j  cn  tl.j  clu:r-v 
In  an  cf.f.ic.'.cnt  r^  nmcr. 

In  UjIo  tajk  pacla^<,c  you  v.lll  lc-..'...n  ab  .-j..  cpc„  ;j  uad  i^.^jj 
a.'co  iioi7  to  cct  Lhaa  on  ..he  ch-:pcr,    i-acn  ycu  undc.j^„J  tr.c  loic 
o.:'  Lhcoc  important  factors,  you  will  be  ready  to  cl.- c  uzclxL^az 
opcratiouj  on  the  ohapor. 
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OBJziCTiVE; 


I   Upon  coupieuion  of  this  cask  package  you  will  be  able  to,  given  ^ 
a  specitic  uateuxal  and  machining  operation,  sat  the  feed  and  apeed  | 
on  the  shaper  with  the  aid  of  reference  material.    Your  performance 
will  be  evaluated  in  accordance  with  the  instructor's  checklist. 



LE.\I^S1KG  ACTIVITY^ 

1-    View  sound-slide  program  M-X-5,  starring  Mr.  Cranky ♦ 
To  assist  you  in  completing  thir  task  package  read  the 
follcv^^ing  reierence  materials; 

s»    Hachina  Shop  Operations  and  Setups >  pages  267  to  270. 

Read  the  topic  Shaper  Speed  and  Feeds  and  study  the  safety 
rules  on  page  2/0. 

Machine  Tool  Tcchnolonv.  Unit  00,  page  300. 
c.    Blusprint:  Readinn  for  HachinistG,  Units  22  and  23,  pages 

lOi  to  llAo    This  is  to  help  you  rcvJ.cw  your  mathematics 

skills.     If  you  find  you  need  additional  help,  try  working 

with  the  lijthemalics  for  Vocations  packages, 
3.    The  safety  rules  on  page  270  of  reference  are  excellent  ones 

for  the  machinist  to  live  by.  In  the  space  below  write  rules  ^ 
1,  2,  and  3. 
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LEARi^llNG  ACTIVITY  (cont'd); 
a. 

C. 

4.  I'Ue  speed  of  a  machine-crank  shaper  Is  governed  by  the  

geair  or   wheel  • 

5.  Cutting  spceda  are  changed,  on  the  shaper ,  by  changing  the 
 ^_  and  the   of  rockcr-ann  laovemenu* 

6.  There  are  u^o  speeds  on  the  shaper.    These  are  the  

upecd  and  uaa    ypeed. 

7.  In  wo3t  shtipcra,  it  takes  about   limeo  cu  long 

to  uakc  the  cuttinjj  stroke  as  it  docs  the  return  otroUc. 

0.    In  hori;:onlai  ohapiP3s  the  iced  is  defined  as  the  distance 

the  work  iu  moved  tov/ard  the  cuttiu3  tool  for  each  

stroke  of  the  ram. 
9o    IJhat  arc  the  tuo  \;ayj  of  fccdinc  \Aic  ^:oj:I.iJiccc? 

a  _    b  

lOo    CuttiuQ  speed  is  ah. ays  jjiven  in  i^ct  taliiu^e. 

11*    Af  tci'  you  have  finished  the  above  uork  have  your  iustiuctor 

chcok  your  progress.    You  way  then  start  your  L^rruirr:  li,'octicc> 

Tools  and  Equipment 
1 .  Shaper 


Your  :.n3\:ruccuir  wiii  assii^a  yuu  a  yhapcr  to  work  with. 

Sec  iina  speed  for  Uio  foilouitii^  laateriala  with  a  otrokc  length 

of         incnej  and  Ui>inij  ^  high-speed  steei  cutting  tool. 

a»    l:iid  uuchine  iiueol. 

b.  Tool  steel » 

c.  Cast  iron,  soft. 

Set  Liie  speeds  for  using  a  carbon  steel  cuttiujj  tool. 

vrncn  you  feel  you  understand  how  to  set  the  speedu,  have  your 

lit  J '^lucuo^-^  cvaluaLC  your  woi'k. 

Your  inctrucuor  xriXx  ask  you  to  set  the  different  fccdc. 

If  your  instructor  ia  satisfied  with  your  undcrotandiiia  of  feeds 

end  c'i^ccda,  yuu  tiay  consider  yourself  finished  with  thlo  lack 

pac:;i:G<^» 

Ycu  I::\-c  no:;  cciap5,clcd  ail  ihc  basic  sLcps  for  r:2chlnir3  ^;orU 
on  llic  shcpc:'.    In  lae  nc.ii:  task  packaoe  you  v.;.lA  bcc-Va  cuttin3 
nclcl  on  the  shapc^'  so  doii't  foi[,ct  the  lessons  learned  in 
these  task  paci;ascj. 

Vou'ie  on  your  way  -  so  don't  delay. 


UNIT  X;     SHiU'ER  OPEMTIONS 
TASK  PACKAGE  6;    VERTIC/VL  CUTS 
Pi^bRligaiSlTES:    UNIT  X,  TAbK  PACKAGE  b 
iUTlONALE: 

Combine  your  skiilu.    That's  the  aecret  of  gugccgs.    An  isolated 
Gkili  i3  wot  of  uiuch  UGc  in  itacif  •     But  if  you  couibine  several  of 
them,  you|ll  get  more  accomplished. 

You  are  ready  to  combine  what  you  have  learned  in  the  last 
few  task  packages  into  a  complete  machining  operation.    Each  of  the 
preceding  task  packages  has  been  a  step  leading  to  the  eventual 
machining  of  a  v;orkpiece. 

In  this  task  package  you  will  Iccuni  to  vsc  the  :>hapei.'  to  laakc 
vertical  cuts  on  a  piece  of  metal.    W\a\:  you  will  be  doing,  in  effect, 
is  squaring  the  ends  of  this  workpiece  \7ith  the  top^  bottouij  and 
sides.    You  will  cud  up  \7ith  a  squarc:d  block  of  metal 5  that  \7ili  be 
uGcd  in  future  cihapcr  operations. 

Since  you  \;ill  be  using  this  woikpiece  in  other  opeiaLions,  do 
the  machining  carefully  and  accurately.    Hake  care  and  accuiacy  a 
liabit  in  all  your  work. 

Good  luck  and  enjoy  your  first  machining  operation  on  the 
shaper! 
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o:}j£jr:vE; 

Jpc".  coi^^pleuioa  ox  uhis  task  package  you  will  be  able  to  use 
I'ou^.unj  and  finishing  iiool  bil::5  to  make  vertical  cutis  on  a 
workpiec^.    -:\n  accuracy  of  +.  .001  of  an  inch  will  be  the  stan- 
dard of  uCcepLubla  perforaance. 

LrlAllXlKG  ACriVITY: 

1*     Viev  sound-slide  program  M-X-6,  featuring  Vertie  Cuttg 
-1.     :vefc:.;cj:  Jor  thiL^  task  parJiage  1j; 

^'^^PP_0'^'^^  ^t:i       and  Son^pj^y  pages  258  and  259  ^ 
ih'2  topic  Shapinj  Veitical  Suilace. 
b.     :!.^chir.e  Tool  Tccbnolop.y,  Unit  8A,  pages  306  to  309. 
i.     In  reference  a^,  on  page  270^  there  arc  some  safety  precautions. 
V^'rite  rules       3,  ana  6  in  the  space  below. 


it     I'pcn  coi.-pletmj  the  above  work,  show  it  to  your  instructor  and 
be^in  vour  Lcaininj;  Practice. 
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LEARNING  PMCTICE: 
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Tools  and  Equipment 

1.  Shaper 

2.  Workpiece  holding  device 

3.  Tool  bit  and  holder 


4.  Dial  indicator 

5.  Layout  tools 

6.  Measuring  tools 


Obtain  from  your  instructor  a  piece  of  stock  about  4"  in  length, 
2"  in  width,  and  1  1/2"  thick. 

Included  in  this  task  package  is  a  drawing.    Keep  this  drawing 

and  your  stock  for  use  in  future  task  packages. 

Using  the  stock  obtained  from  your  instructor,  square  both 

ends,  using  a  vertical  cut, 

NOTE:    Lubricate  the  machine. 

a*    Install  the  workpiece  holding  device  on  the  shaper. 

b.  True  the  workplace  holding  device. 

c.  Secure  the  workpiece  in  the  holding  device. 

d.  True  the  v/orkpicce. 

c.     Incjtall  the  cutting  tool* 

f .  Adjust  the  clapper  box, 

g.  Set  the  feed  and  speed, 

h.  Adjust  stroke  length  aad  position, 

i*    Have  your  instructor  check  your  setup* 
j.    Uachine  the  workplace. 

k.    Have  your  instructor  check  the  workpiece. 
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H-X-6 

LEiMLNING  P.?.\CTICS  (cont'd): 

1.    Carefully  measure  the  workplece  and  put  the  dimensiona 
uhe  drawing- . 

»a.    Clean  up  the  machine  and  area,  put  away  toola  and 
equipment,  and  put  a.  light  coat  of  oil  on  machined 
surfaces. 

Wov;  that  you  have  completed  your  iirst  operation  on  the 
shaper.  you  are  ready  for  new  experiences  on  this  machine. 
The  next  three  task  packages  are  waiting  to  give  these  to  you. 

Combined  akills  produce  excellent  resulta. 
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UNIT  X;    SHAPER  OPERATIONS 

TASK  PACKAGE  7:    HORIZONTAL  AND  DOVETAIL  CUTS 
PRISREQUISITES;    UNIT  X,  TASK  PACKAGE  6 
RATIONALE: 

Do  you  like  dove  hunting?    No,  this  package  is  not  con- 
cerned with  this  type  of  hunting.     It*3  about  dov^itailed  cutG.  So 
hunt  out  the  knowledge  it  contains  for  you. 

The  successful  machinist  is  a  man  who  can  take  previous 
experiences  and  expand  and  combine  them  to  accomplisli  a  uuwbcir- 
less  array  of  jobs  in  the  machine  shop.    To  prepare  himself  for  his 
job,  a  good  machinist  will  attempt  about  any  job  that  comes  his  wayu 
Rarely  v/ill  you  hear  him  give  a  quick  "no"  to  an  imporjsiblc  ox* 
almost  impossible  job.    The  machinist  becomes,  by  nature  of  his 
job,  and  the  habits  developed  from  the  job,  a  man  x;ho  is  olovj  to 
say  ''no'*  to  an  assigned  task.    These  arc  some  of  the  traits  that  you 
will  be  c:^pcctcd  to  develop  over  the  years  and  i\ov^  as  you  i\::c  doing 
these  task  packages,  is  the  time  to  start  developing  those  traits. 

In  Lhis  task  package  you  v;ill  learn  to  surface  a  v/orkpiece  and 
cut  a  male  dovetail  on  it.  These  are  basic  operations  that  you  will 
repeat  in  one  form  or  another  many  times  in  the  years  ahead. 


H-X-7 


OBJECTIVE: 


I    Upon  coiupicuion  or  uhi3  tasK  package  you  will  be  able  cc  ua^ 
'    ioft  and  rii^iiu-nand  tool  bius  to  make  hoxxzoiv^dL  auc  ^cv^c^^. 
j    cuus  on  a  workpiece.    An  accuracy  of  ±  *OQl  oi  eii  incn  : 
the  standard  of  acceptable  performance. 


LEAllNING  ALIIVITY: 

1.  View  sound-slide  program  H-X-7,  a  covey  show. 

2.  Refe'  Hice  ajL^rstance  for  this  tasV  pack^c--  -s: 
a*    uachinc  .>iiop  Ot^ouacionJ  and  S^cxois^  ydi 

topicG  Shaping]  Horizontal  Surface  and  Ov^g-^--'--^ 
To  Shape  A  llorii.ontai  Surface,    ^iotc  fisurc  ^  cu  -re 
b.    |t>chin^-  '^'qoI  :'ccJ^^>olor.  '  -  b'nit  82,  p^S^^  302 
Unit  86^  paces  306  to  309. 

3.  Ilodify  the  drai/ing  fioui  taak  packJ^^    U-I. -o  ic 
Gimiia:-;  to  Uvx  one  ihoira  oa  pcQC  lOJ,  -^^^     -  ' 
The  top  suifacc  of  the  dovctaii  viii  be  1.  J  T 

the  cut  will  bo  60\    The  depth  o:  cut  fcr  the 
1/4  \J.    Do  noc  include  dimensions  at  :his  v^^--- 
dovctaii  on  ail  thice  vie\;s, 

4.  After'  compJ^.ani;  the  above  assibra^-^^»  >'^' 
check  your  work-    You  may  then  proceed  to  the  L 
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LEARNING  PRACTICE  (cont'd); 
male  dovetail » 
1.    Lay  cut  the  dovetail  on  the  */orkpiece» 
m.    Have  your  instructor  chack  the  i-,yout. 
n.    Machine  the  c^cve^ail-. 

J.    With  measuring  tools,  inspect  your  work. 

p.    Have  your  instructor  inspect  your  work. 

q»    Clean  up  the  macnlne  i  ,i  irea,  return  ^he  tools  and 

equlpnent,  ^^d  co^^^r  tr^  raachinoi  serfages  wiuh  a  light 

coat  of  jil* 

As  ycj  coL'plcte  the^*^  ta^\  packages  or  -he  s^aper,  yiju  will 
feel  your  confidence  grow  as  your  skills  increase*    Remeaber,  you 
are  the  ciastsr  of  the  nc^r  hi.ie^.  b^t  only  if  y:-u  k^cw  more  than  it 
does! 

Be  true  to  your  goals,  and  your  goals  will  be  true  t^  you. 


JXCi  AGlL  '6i    iU^GULvVK  CUTS' 
^  ■    .CU^SITCS:     UNIT  a,  TASK  PACRi\GE  / 

You'd  like  to  know  ail  ihe  anglcijj^  vyouldii't  you?    Wcii,^  huie*a 
>c\;r  ciiaiice  to  icam  uoiao  more  of  them  in  thia  packa^^c  ou  angular 

How  useful  the  shapai:  is  depends  mojtly  on  the  man  opei;»uing  it* 
li.'.o  okili  a*id  k.i5^.;icd|,.j^  and  nxn  wil.' ni^,tieij:^  i.u  \aak'^>   Ikj  uu,  ,uiL\\ij,  'work 
ioi*  liim,  am  i\hu  r^l  expiiad  the  capability  of  a  machine:  bcyoiicl  the 
point  fo);  \/hlch  \l  waa  iaadco    Ilowcvcr^  bcioic;  the  nuy^lanlut  iA\n  he 
111  coupJctc  coh.a/nd  of  h.\'j  ma'  k  iic^  hu  muut  1/ .jt  h:!^j  \  a  ^o*  ^ 
k:iu\;lcdc-  oi  Lh^  baaic  opC)--aulo  :;i  that  can  b.:  \'CL*fo.  i':d  oa  . 

lu  tiil3  laju  paci;'/j,;c  you  \/lll  lCcM.a  a  vc..  y  hc\3J'l  cpc:.r.' /o.t- 
If''  /  op'vn\^' loa    :i  pach'ii'n^;  tV^v./^ •  t'^-''^  t'v/rj  o'a  '\  u    '  '  \  I.u.  ^ 

r'  \..ady  Cl  \a  a       !c\;]ia''   cilnllii/  opciaLloa  ulr  a  ;,ou  i  / a  e! -vCual.' 
x\\  i.liu  laoL  tajiv  packa^jjj  buu  ifjic       cuouj^h  o;,  a  d.\i.LLix(.  m.^  bcL^,..v-a 
tii..L.j  'jpj'.c.uloiio  uo  have  you  ii:aUo  an  an[^ulai  cuu  lUl  lUo  jou  in  ua.^; 
t  a>.>  «v  pa  c  Uti^j  w  o 


\  U^oa  cumpiecioa  or  ulu^  uayk  ,Mcka^c  >ou  will  be  abi^  ^.o 
i 

j    iUi  accuracy  of      .001  oi        inch  v/ill  be  the  tiLauua.d 
acccpuabia  pai-iormauce* 


1.  View  alide-jouud  program  iKX-/,  a  super  tluiilcr* 

2.  To  aid  you  in  completing  this  cask  package,  read  liie 
i.cie,^...^j        0,  lalj. 

topic  Slh'pin^;  VcxCicai  ihirface,  and  pa£,eij  204  to 
lup'.e  liiu  pcir  M.i5iU.ciu.n  :e, 

Tcvlntoj (!■,/,  Unit  LA,  p.-f^cj  JUo  >.o  jC 
u.LLL  be  icvicw  icudiui;^ 

3.  ,lu  LcU-cucc-  h  on  p£>;^:,  2/0,   ,  lies  c  ooi.  j  ..uc.  / 
VlLic  luicj  y  and  8  La  tht:  ^i-acc  uc.loi;. 


4*    IiOaj-:.v  Liic  ai.av^•inc,  lvoia  lUc^  iasu  Lask  packa[;o  to  shov/  an  ciii[,ular 
«^viu  oi."  un  incline  yO"*  uo  luc  irontj,  begiimiu^  (ui;iu|j  tlie  troiil 
vjlc^^^  oj;  Liie  drawiujj  as  lorcrencc)  ul  uhe  lower  IctL-hauci  curuer 
aau  ondinj  at  a  poxnt  i/^iW^  on  the  ri^ht  bide  of  the  fioiiL  viuw* 
Insert  tne  necessary  dimensions  ior  this  cut  on  your  drawin[;, 
in  \h\cic  two  viei;s  on  your  diauiu;,  v;iil  tl:  Ls^  cut  be  chov/aV 
 and  

6.    Ifiit.  \ our  drawing  show  any  iiiddeu  lines?    

.>*K      a..o  \.'ori\.  Lo  /our  insuiacloi  and  proceed  to  your  Ll.i^  r-.^iy* 
.  ..CO. 
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TooJ.s^  c'l^.J  KtiuipiticnL 
,U  bha^j;. 

2c     \'orL^5.lccc  hoJti.lnj;  dc>/'cc 

'^oL  L-'..  hold- 
it     liac'niii^  an  ai.j.ai^ii."  :^arfacc  on  Llic  \;Oil;piccc  you  i':;w.hiiK.a  .'n 
lajL  L-aji;  l  ac.va^^c^  ujhir,  Lhw'^  di.a;/i\ic  you  hiodi£icsl  in  Lh^ 
Jji^'  V         aa  a  4^,u  Ldc. 

a^     L'''juall  I  na  \^o-A  [^u^^^i^  hoLciin^.  f  h^lcc^ 

b,     'iua  the  \.oxUp '.v.^a^  ho  Id  ai;^  ^'CvJcag 

c»    Lay  ouL  the  an^u.'ar  cut  on  tiie  v/oiUpiccc« 


i 

LEAtU-iiNG  i^l^-vCriC:::  'coai'uj;  ■  f 

d,    Ujj.n^;  Lho  juvi  ace  \;ai^i^j  ixuc  Uie  workplace  in  the  woxki'iece 

Co     luyevL  Liie  looi  biu  and  noider  in  the  tool  \)Ol>l^ 
L*     Set  iha  3pt2ed  and  tcud^ 

g.    Adjust  the  length  and  poaiticn  ui'  the  litrokc. 

lu     inspect:  your  uoLup,     Do  you  need  to  adjust  the  ciappCj.* 

i.    Have  your  instiuctor  inspect  your  work. 

ja    liachine  the  angular  cut„ 

i;.      ,;opect  your  i-i.^*.  \;iLa  inJt*juriu^  tooi:>„    Your  accuiacy 

;jhouid  be  ji-  .001  of  an  inch, 
!•    Have  your  inGtiuctor  evaluate  your  woik, 

m.  Cican  the  machine  and  area,  return  the  tool:;  and  cquiijueiiL  ^ 
iu\d  ])UL  a  li[;ht  coat  oi  oil  on  the  machined  Gurfaccj  oi  the 
shapcVo 

no        :\>  the  \/oikpicce  and  drawing;  i'or  n:ie  in  the  uc.iu  \.cSr. 
packa<je„ 

Aie  you  Lindinjj  the  lihaper  to  be  a  vcii3atlle  L:achinc?     iu  ..i. 
>ua  kiiuv/^    Hos;  veisatiie  thia  i.iachinc  Ig  dc-tauiG  a  Luh  o.i  Ui. 
Gl,iiilai  you  are„     Don't  let  your  machine  ciowii^  leu  j.'^ 
ioi'  youi 

^ou'ie  [jCttini;  in  bhi]>L>ha\)e  condition  £oi  a  Uc.chiniL,L '  o 
caieer* 


i.iis  is  your  iai5L  uperaLiua  witii  the  shape In  thcL^e  tacii: 
rac.;aj03  you  uavo  leaincd  uo  coiilroi  ihitj'  uiacUiiiCo     In  Lhc  i:iachine 
.  iK'/  :  tiiOx  :  aic  i.;aoiiiiie  opu^aLu)  li  and  '  iie^c  aic  i»a(:hj '>j.i  i.iio 

^.iO  v]iiJLc;cuae  bcLween  the  two  is  uhau  the  machine  operator  more 
^^3s  cLWtroii^d  by  whe  inachmu  and  the  machinist  xts  the  laaa  who 

WW.--,  .v-o    ..t-  co».wi.olj  — J  inacii^iiuj* 

1\\  u'us  ta.  '.^  pacu.'^e  you  Icam  to  IjmLc  U;u  hinda  o*. 

j>.o.^pcJ  c;i^Jc  Ui3c:uinc3i^  oi  tlii^  type  ol  cjhapinjj  Oi>cL^\<. j.ua 

be  icjuil  '  ^^ppaicat  to  you       you  read  about  it  and  ii]:v:liiue 
I : .r,  on  y  u . : i  c c c  ^ 

Cn^  !  j^c  i.liAu^  bclo.c  yv\\  .»La.t  thi:^  .la.^r.  taa!:  p,'cl;:\/^: 
"       c  -^b.  1         to  ^b:  uhc'i'    "  tju.'i  \.hnt  ^o^  hir:,(\  ^ '  -       I  *  i 

i.J..  \  ^Ji'..  b"l  il^j  I     to  :,(.u  to  jncrcai3c  year  Lv.-"icdj;c 

tb.-j  a:;u  ti.a  uachxiia  ohop  tiadcuo 


OBJECTIVE; 


2 


Upon  compiei;ion  oi  this  uask  package  you  will  bu  able  to  usic  the  ! 

I 

piTopor  uooi  biu  lor  lUc  type  oi  cut  and  material  to  tuake  stopped  ! 

I 
» 

cucG  In  a  workpicce.  i\n  accuracy  of  ^  l/04th  of  an  inch  will  be  j 
acceptable  standard  of  performance.  t 

 J 

1.  View  aound -slide  proj^ram  a  uhapely  show. 

2.  Refejicuce  rending  ior  this  task  packa{;e  i;;; 

.-^iiop  Opc'-atioua  ;nid  ScLupSg  pa|^;cs  261  to  265. 
bo    y  ^-hiw\  TmqI  Tec  i)uolon/,  Unit  i^'j^,  pa^c-ii  309  to  312« 

3.  You  will  acaiu  modiiy  the  d^auin^^  you  have  been  usiu^;  iu  the 
last  lew  tauk  packa;^;eo  to  uhou  two  :iLoppcd  cutSo 

a.  Show  on  your  drawing  a  :j topped  cut^  3/u  of  an  inch  stjuaiCj 
with  one  cloGCd  cnd^  paiailel  to  the  3^„ii|;th  c.':  the  \,\..I.pic(0 
3(.i\tj.n[j  i\.  a  po.!,it  i/2  \K  on  Ur:;  IcTu -hand  .s  -'C  of  '  \ j  liont 
v.''..v/  and  ciiding  a:,  a  poJut  1/2  of  an  /:.ach  L:a  t\  the  i-n^ulai' 
cuL  on  a  line  constructed  from  the  staj.tin[;  polul^  i^ualicl 
I'j  the  Ici^^th^  aiid  ending  at  the  anf^ulai."  cuuc, 

b,  oii'j\j  on  yuiir'  dravunjj  a  shopped  i-utj  3/C  of  an  ,!.uch  oq^^aie.^ 
\.'.Uh  bouh  ends  closed,     ihis  ci't  \/ill       on  the  oppo:..:.LC  sice 
OJL  the  woj.kpieco  from  the  cut  i'bovc  and  v/ill  bc^^in  1//,  inch 

jw  from  the  cd[^c  of  the  workpiece  atid  end  1/2"  froi;!  the  an^^ula 
cut. 


.wvijiu  Lii^jiC  ciiCcLioii3  ana  uuxuc  the  uioclif ications 
LP.ouL  iuup.     Jon'u  be  airaia  to  make  iiast;aRcii«  A 
oi\  a  ficcj  uz  iUipet  caa  be  ciuoed.     Ir^,  atLer  yuu 
you  uie  vu\^l:le'  co  unaeibtauci  une  diiectioni*,  al>l; 
i.or  for  lielp.    N'evcr  be  ashar.ied  to  ask  for  help; 
Lor  ±3  alv:ayd  ready  lu  assist  you. 
J  i-iix34iod  yoiiL  drawing  you  may  be^in  your 

Jtice. 


^CjUlpU'Cfilt 

A*     ]  ^lyout  i  ooIg 
_jc  iioJ.dAv.j  clcvicc  !).     :).lai  iiv/AcatOi.' 

_ w J  a'a^!  aoiiici.  6^     l/jajui ; i^v,  tooii; 

.«.'-.-4:j  yoii  \  ^Cj,' jLd  111  L,r.- .  ,^  ■  ji'^.  /  jvJl/-/ 

'c^e  yoii  i\.ciila(.d  isi  i.iiu  las"  took  pacl:a:;;c5 

,wC.:ulua  oi  tiij  dvliJ.cJ  b.oiC3o 

;:..vo  v.L'^  <:j  y^L  clunc  ilic  tai.I:  pcckc^jv;  on  diiXljLU 
/.o^tLctor  til  ill  tlio  lioicj  £ol  you^ 


H-X~9  ^ 

LEAiaNXNG  'Ji'  \Clxi^^^coj\^^^a)^i 

NOTii:    Lubrxcauc  i.iic  inachxtic, 

do    Socuvo  worKpiccc  iiolciiu,^  device  to  yhaper  table, 
e^     'i\ua  v/oiicpxcco  lioidiii[^  device, 
I'a    ia;5tali  uhe  woxicpiece  in  the  holding  device, 
^,    Tiue  Liic  uorkpxece, 

h,  luotail  tool  biu  and  holder, 

i.  Sou  the  Iced  and  ypeed^ 

j.    Adjust  stroke  length  and  position, 
ico    Have  your  instiuctor  check  the  setup, 
1,    liake  the  lirst  stopped  cut, 
m,    Uoposition  the  v;orhpiecCo 
n.    Hake  the  second  stopped  cut, 
o.    Carefully  inspect  *'our  \;ovko 

p.    Have  your  instiuctor  Inspect  your  completed  parto 
q.    Clean  t!ie  shaper  and  th-  arca^  put:  auay  the  tools  a^iU  equipment^ 
and  coat  the  machined  surfaces  \7lth  oll» 

\oii  uou  have  a  Ci.a>;y-looking  |.arL«     icl^  ii"  you  c..;,.iluc  souio 
01  the  paiLs  on  the  machines  In  the  machine  snop^  y^u  vlll 
ilud  so,n.i  thvit  uic  jusu  as  odd  looklii^<, 
'liij  sh«.'|u:r  can  tlo  hwmy  Oi)eratlons3  buu  only  li  you^,  the 
iMculnljJtj  can  j^ulde  Ito 

You  keep  shaping  up  lor  a  caiccr  tii}  a  skilled  T.»achln-'.t.Lo 
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UNIT  PACKAGE  XI;  SHEET  METAL 
PREREQUISITES;  UNITS  I  AND  II 
RATIONALE; 

Metallurgy  is  the  first  of  a  variety  of  subjects  you  will  study 
in  this  unit.    Other  subjects  for  study  are  sheet  metal,  seamc,  and 
fasteners.    While  this  is  a  large  variety  of  subjects,  you  will  see 
that  they  are  closely  related  topics  of  study. 

You  will  also  be  given  e  chance  to  make  a  sheet  metal  box  that 
will  be  useful  for  holding  various  articles  and  may  be  used  for  a  tool 
box.    The  box  will  be  made  in  the  task  packages  and  will  be  finished 
in  the  unit  test,  so  save  the  box  for  the  performance  test. 

The  subjects  you  will  learn  in  this  unit  are  also  related  to 
the  machine  shop  and  will  help  you  increase  your  knowledge  of  metals- 
knowledge  you  will  need  in  order  to  be  a  machinist  and  craftsman. 

OBJECTIVES: 
General' 

upon  completion  of  this  unit  you  will  have  a  knowledce  of  metallurgy 
and  will  be  able  to  make  and  fasten  simple  sheet  metal  formo. 
Specific: 

Upon  completion  of  the  u..it  you  will  be  able  to: 
1.    Do  the  following: 

a.    state  in  writing  the  meaning  of  the  following  properties  of 

metals: 


ERIC 


I'M 


M-XI  2 

OBJECTIVES  (contM); 

(1)  tensile  strength  (5)  malleability 

(2)  hardenabillty  (6)  brlttleness 

(3)  hardness  (7)  toughness 

(4)  ductility  (8)  corrosion  resistance 

b.  define  In  writing  the  term  alloy. 

c.  list  In  writing  the  two  basic  kinds  of  steel. 

d.  list  In  writing  the  three  grades  of  carbon  steel. 

2.  Use  layout  tools  to  lay  out. simple  sheet  metal  forms.  An 
accuracy  of  +  i/32nd  of  an  Inch  will  be  the  acceptable  performance. 

3.  Use  hand  and  squaring  shears  to  cut  sheet  metal.    An  accuracy 
of  +  l/64th  of  an  Inch  will  be  the  acceptable  standard  of 
performance. 

4.  Use  a  hand  brake  to  bend  sheet  metal  forms*    An  accuracy  of 

^  l/32nd  of  an  Inch  will  be  the  standard  of  acceptable  performance. 

5.  Use  the  hand  brake  and  seaming  tools  to  bend  and  set  a  single  hem, 
double  hem,  and  grooved  seam.    An  accuracy  specified  by  the  drawing 
of  the  part  will  be  the  performance  requirement. 

6.  Use  rivets,  screws  and  nuts,  and  self-tapping  screws  to  fasten 
sheet  metal  forms.    An  accuracy  specified  on  the  drawing  of  the  part 
will  be  the  performance  requirement* 

LEARNING  ACTIVITY i 

The  task  packages  in  this  unit  are  designed  to  be  worked  in 
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M-XI  3 

LEARNING  ACTIVITY  (cont'd); 

sequence.    The  first  task  package  will  give  you  a  kc-vled§e  of  scni€ 
of  the  properties  of  metal  and  in  the  later  packages  you  will  s€€ 
how  these  properties  are  used. 

While  working  on  these  packages  you  may  encounter  prcbleas  or 
have  some  questions  about  your  work.    If  so,  you  say  ask  the  Rescur 
Center  Director  or  your  instructor  to  help  you  out. 

In  the  packages  you  will  be  asked  to  view  a  sound-slice  rresen 
read  and  answer  questions,  and  perform  some  practical  e.xercis€s«  T 
number  and  names  of  the  task  packages  included  in  this  unit  are  as 
follows ; 

TASK  PACKAGE  1:  METALLURGY 

TASK  PACKAGE  2:    SDIPLE  FOUMS 

TASK  PACKAGE  3:    CUTTING  SHEET  METAL 

TASK  PACKAGE  4:  BENDING 

TASK  PACKAGE  5:  SEAIIS 

TASK  PACKAGE  6:  FASTENERS 

At  this  point,  if  you  feel  you  can  pass  a  comprehensive  ccst 
on  the  above  material,  you  may  contact  your  instructor  for  the  unit 
test.    If,  however,  you  feel  that  you  can't  pass  a  test,  do  the 
task  packages  in  this  unit. 


2 


upon  cwu.viOLioa  oi  this  uask  packdi^e  yuu  will  be  able  Lo  do  the 

iOiluWxtlj,; 

a*    laUUi.o  xn  wriLiuw  the  tneauiujj  of  liic  luXiuwiuj^  properties  oi 

U)     Lcusiio  3treui5Uh  uiai.Lc;ability 
(2)     uardcuaaiiiuy  \^o;  uxiLLicueys 

O)    hardness  (/)  tout:lmess 

{,^)    uuctiilLy  i^;:)     coiiujion  Luisistiaici. 

b.  aeiiuo  in  \/i.\(.ciug  the  ueiu  cdioy. 

c.  Ii3t  In  uriL.^us  ^^^^  ^-^-^o  baoLc  kinuj  1 1  Gtccio 

dc    list  hi  writXug  the  three  {jrade^  of  carbon  jtcclo 


1*    View  :i.'..'.cie'-L.(jai:.l  pi^ujic-'a  h      4^  a  li .d-I;/.' '  i:::;  ^ac:;o 


2o  Ucfc'. 


C  it     thii:  '        p.  .1  : 


Ij.'.   LO  iO 
to    tlia         aj  n  M)  '  f  ^» 
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M-XI-i 


1.  Yuu  will  wriLO  Liio  uaswcrj  lu  Lhe  i'oilowiu^;  quci^Lionu  ou  separate 

ouccco  01  papoi*  and  ^;ive  Liiem  Lu  your  iu-jtrucLor  for  evaluation. 

i  _a  a  ncau  manner  and  write  clearly  no  that  your  instructor 
oaa  load  your  woi.i;o 

2.  You  uay  use  the  rererencc  books  listed  in  this  task  package  to 
aid  you  ia  your  writini^  and  spelling. 

3.  Your^  injtiucLor  may  want  to  ask  you  some  questions  about  these 
subjects  so  doi>*t  just  copy  them.    Read  and  understand  the 
i.Mtorlal  and  ask  (juootioao  if  you  have  pi,ohlcms„ 

4.  You  liiiy  also  be  asked  some  of  this  material  on  your  unit  test. 
ICno\;  1 1 ! 

5.  State  La  wLitiuc  the  meaning  of  the  iollo^/iug  properties  of  metals: 
ao     ucHjlic  :arencth  c.  malleability 

b.     hardenability  £\  brlttlcnc:;3 

Co     iK^.diic:G:;  t  oughncsG 

d,    di'<!iilA:y  h,    corrosion  rcslstancco 

6.  Define:  in  Ul  Uing  the  tciia  alloy, 

7.  List  in  wiitiii-  the  two  basic  kinds  of  steolo 

So    List  h\  writiu[>  the  tlirce  c^^^c:s  of  carbon  steely 

'\lOTi::    Do  uou  coniuse  kinds'  cmd  giadcso 
9.    You  hiciy  want  to  tiy  some  CAi^crimcutU  v/lth  some  ol   the  piopcitics^ 

of  metals*     in  youi  leading  reference  a  file  tcsr  and  a  spark 
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uct^u  aiC  discuriiiod*  T.iese  two  tests  are  often  Ui^ed  by  machinists. 
Whau  are  tiiey  used  to?,  ? 

a,    i-'iie  tosu  

D,     Spax'iv  uesL   

10.    Co  CO  tlie  machine  shop  and  try  these  tests. 

!!•    Tuiu  your  work  into  the  instructor. 

You  have  been  introduced  to  the  world  oi  laetailurs^y ,  is 

world  of  science  that  numy  nen,  who  start  as  machinists^  er.trir 

C'Xid  develop  as  a  iiielonj;  career.    You  uiay  vanu  to  lir.d  ^-c  r.cie 
abouu  this  field  of  science. 
Metallurgy  could  really  be  your  thing! 


i 

.:ViUo  i;.         UNiT  Xi,  TASK  I'aLKAGE  l 

SiuipiiciLv  iis  stili  a  viiluc,  cvca  in  La  a^^c  or  coiupic;;iLy . 
uu.c'i;         lor        iioi  liic  ijLuuy  oic  ur-uq^ic  Uuljac  i'OL-.ui,  hx^oiiicx 
lojjcn       thj^:  you  can  build  iucrcaoiu^^lv  couipicjc  itcuia  ou  the 
ujjia  ov  uvjIa.LUt4  with  liinmic  ^oiuiii* 

\ova  liwiVC  .J  v-a  iai, ;.tJduc.-(i  i.u  uicl.  ....Uij,/  1,A  liic  ...".j'c  III**;  vackajie 
; -U  lG.....cd  a     ,\7  thhx^u  about:  the  cl-'icvcut  pvopc;  ^  'CO  of  ujtaly.  | 
:Ivjv:  you  uili         a  chraco,  ia  tlic  uc.:  la;  iii'jk  pi;' i.J![,co,  to  o'cc  \ 
hwi;  Uuj  ;  ui\,  jj.  ulc3  J  Cvict  voii  ^        with  lactuj. 

I 

/»J  \ju       ulila  ^;o...;  \;ith  uhccu  luur.i^  tty  to  .'.dv  atify  I 
tLjjc*  p.u.^LL.\.j  ihaL  Vol!  kac,/  about         :;cc  L£  you  cca  ua'.'cj'.olcad  ' 

r-  ;j  tli  /        \  ^  do  tli.-ijj  but  then  tliiukiui*       the  bcxLboac  of 
LI. J  tuCtL  J  tv*-e  J* 

! 

la  luIg  tL^.;  uacl;a{.,o  you  I'-^j^a  to  lay  O'c  a  ult  i).     cad  i 

I.  _  ■  oiiK     Ihc  W.Li',  bc  tha'J  or  i:  uo.:.    'ilij  bo.. 

l...c».uj.:\,  uiico  voa  ci.ii  i.iakc  Oii      it        v.jiy      oy  to  tvcaiLjlci 

Lajoy  bciUs:  a  iihcju  laotai  \/Oikci ! 
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M-Xi-2 


j     \}i>oi\  cou^^AC uluii  ui.  Uiuj  uujic  packuj^e  you  wilL  be  i-bi.c  lo  uoc  -.ayou\. 
I      uoolj  LO  Aav  ^jLiL  ux^uplc  uUlou  iji^'cai  ruA.iau»    hxi  uccurucv  or  v  1/'j2uq 
Oif  aa  lucn  be  uhc  acccpuabic  ycrrutmancc. 

I 

{  

LEARNING  A(.i'«V  A'j  t^i 

1.  ViL\/  i^onad     '..Ldc  \..\o.icai^c  H -Xil-.'.^  iiU  outiiKauui.i Scales-, 

2.  To  aid  ill  cunipiclxu^^  thin  task  package,  vcad  the  loL Lowing 
icic\oncc  >aauei'ia(L3; 

^*       ^t:aA\/>M  K  VociU  .>.io^^y  aiid  PvauUj.cc,  ycu\;ioau  71)9  tu  V^JV, 

lia;,ca  !:D3  to  M9» 
^*    ?'^2illliL!y:liJj£iiii:L5  Unit  J  3  and       pcccUJ  23  to  33  cU'J;  UultG 

G  Lad  /\  pa^co  31  to  07.    Mmu  in  ocction  ci;*,  Uiiita  44  cud 

^^'''^"^^-^^''^  Ivcr-^^r?  i'u^'  r:.-ch;n'-^"n,  U;Utc  11,  12,  c::J  1'. 

3.  UgIu3  the  i^ifc^iuii^tlc.i  ia  ip.c  Lcr.d.'.      vcf^^.c.ic^  *  v  t:rl:c  r  dvc-;lr/: 
of  L\  lo.io    Ijco  flGtrLC  C3'>  ca  pc[,c  295  oi:  ic£cu>..\\l2  r_, 

a*    Outaiu  £iGui  yov-j.'  KcGoUi.cc  Center  a  piece  or  cciubLULd 
ubout  24"  by  24", 

b.  \oirj:  Uc-.^oi-.^ca  (Jcutcv^  \;iil  altjo  have  a  uic,;/iu[;  uoaid  lamI 
ihisjiwi;  tooia., 

c.  Lay  out  the  bu.;  pattevn  Oii  the  caiuuoaid. 

ERIC  ,1^1 
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i.    li^a  uxiu^.  loovj  3.    .  ".yuvj  fluid 

He    Lav  jux:  )iJ 

1.  i;j^..>..a  i.  .     vlu'/  uiju  n  jlui.'  a  ^^icca  cf  c»»ccl;  Kauai  ab^^uj 
16"  bv-  2 

2.  Lcv  oul  ^1'^  bu.;^  Oii  uu    ;li.,aL  itiat^     uijln;,;  f.Uc  d.'v/ uaioarj 

b.  '      (       u'ac  be*  li    .  LncLJC  cc-atc*t  l.-./.ao.    boi:-;  -  ^car 

^.  \.cau:  *         Cut;^       IviaL'^'i: cci  I:':2.p 

c.  J.  a  aA\ 'c^ai^  Lj  Lia    icr  i.:aaaui'uacaua.    'iliio  \/iiA  f  ^ccc-ly 
.  .     aj,  a  ya"'L'  a.-^ui.v 

d.  \  iU.a  v.\*  havJ  ^-uluii   i  yuu^.*  .<,.yaujp  caiciui^y  iccaac.i; 

a  ^ u   >  li. oa^? V  '  ^1 1^  ii L«a 
Ct    ;.w\a  \auj  i\K;LXuatui  (  .aci;  yov.t  wuiU# 


ERLC 


442 


i 

M-XI-2  4  ' 


LEARi^ING  PRACTICE  (cont'd);  i 

i 

f.    Return  all  your  tools.    Keep  your  layout  for  future  use.  ' 
It  Is  a  j;ood  Idea  to  scratch  your  name  on  the  piece  of 
snect  metal* 

g«    Clean  up  your  area*  \ 
Machinists  and  sheet  metal  workers  have  a  saying  that  makes  a 

ft 

lot  of  sense:    "Measure  twice  and  cut  once  I" 


Simplify  and  organize  your  plans  for  reaching  your  goal  as  a 
machinist. 


ERIC 


^M:  a  I:     S.1£ET  >£TAL 

-^^^^^sv  1^-1'>:S:     UNIT  XI,  TASK  PACK^XGE'  2 

Mj^sure,  :^eas-jre  -  cut.    Measure,  measure  -  cut.     This  ici  the 
to  oj  Lt  jij^  you'll  ^ce  from  the  proverb  in  the  next  para[,raph. 

As  you  will  see  ficn  your  reference  reading  in  this  tank 
---zcKJce,  there  are  ~a.:y  ways  ii:  which  you  can  cut  metal.  Hov;ever, 
ooTjre  yoa  start  cue  tin  i:  on  a  piece  of  uetal,  remember  that  old 
sayi::^,    '::easare  twice,  cut  once.''    One  e  a  piece  of  metal  is  cut, 
It  is  cxti^r.ely  ".-ard  to  put  it  back  to^:cLlier  a[;ain. 

C..tLi::;3  rc:al  is  -..iiat  thio  tai^k  vackage  is  all  about.  The 
:^-^st  w.;y  to  i:cw  to  c;;t  :nctal  i:;  to  actually  do  it.     So  get 

on  -vit:^.  t/.is  task  r/.cka;^e  and  do  sor.:e  cutting. 

03::  j::vi:. 


ccr.p.cticn  c!  this  task  package  you  will  bo  able  to  ujo 
ar.v,  .^J.:aIirJ  shears  to  cut  shL-et  iieiai.     An  accuiacv  oi 
t.  ^:     :  an'  i  c  v  w  ill  b  c  ine  n  c  c  op  l  ab  1  o  .s  t  and  a  t  d  o ;   p  c  r  f  o  1 1,:  iuc  o . 
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M-Xi-J  2 

1.     View  sound-Slide  pi.*o^ram3  M-TT-7  and  M-XlI-2,  two  super  shows. 
^.     Read  tne  foliuwin^  reference  maierials: 

a,  i.eLa.L\.ovK  Tecnnology  and  Practice^  sections  799  to  806, 
ijai^es  293  to  302. 

b.  Technical  Metals,  Unic  46,  pa^es  179  to  183. 

^'     l^iucpviut  Reading;  for  MachinistSy  Units  20  and  21, 

3.  What  are  the  loliowing  hand  snips  used  for: 

a.  Straight  snips 

b.  jLuie  cuLiln-]  snips 

c.  llawk-bJll  snips^ 

d.  Aviation  snips 

e.  Circular  cuttin«j  snips 

f.  Heavy  dv.Ly  snips 

4.  What  are  hollow  punches  used  for? 

5.  llou  i\v  you  dcteimine  the  lyy/.c:  of  'jquaring  shears? 

6.  For  cuLLin[]  L;cveral  pieces  t.hc  same  size  on  a  squaring  shear, 
you  v/ouid  se^  the  gage. 

7.  Wuich  iiiachine  \;ould  you  use  to  cul  the  bottoms  for  buckets? 

o.     You  v;ill  lind  a  licadlc  on  what  cutting  raachinc?     

9.     The  bench  shear  is  a  large  pair  of  scissors  from  ^  ft. 

to   ft.  long. 


M-Xi-3  3 

10.  In  tCi.ereaco  a^j  you  \;ould  check  Table  on  page 

iOi.-  tnc  aduics  01  tile  diiierenf  uclai  gav;es,  what  they  measure, 
and  une  decimal  ciUivaleuL  ot  each  ^age  number.    Nole  -  ii  you 
need        Drusn  up  on  your  decimals,  lake  a  look  al  liatheuatic^.  for 
VocaLioiio,  packages  b  and  /. 

11.  After  _\our  induiuctor  hao  seen  the  above  v;ork,  you  may  start 
youL  f  oainMi<;  Practice. 

LEAilNiNG  PlUCTlCi-; 

Too,..  I  aiui  -kjiilpinent 

1.  Hand  '>aips  3.    Measuring  tools 

2. ^     Squariiii]  shca-*3  4,  Hlcij^ 

1.    Usin-.  the  :;hccu  neial  layout  fr^M  the  last  task  package,  cut  out 
the  bo:';  w'th  :it[aaij-n£;  and  h^iivJ  Lhcarj. 

a.  Ci't  your  Jayoui  to  itr,  ;..,;i;':i:iu:.i  dimensions  wIlIi  the  squaring 
sh-ais,     CAUrio:';:     Do  noL  cut  the  tabs  oil  your  l^iyouu. 

b.  U'juijj,  ha^ul  snip.;  (there  is  no  such  an  aniniai  as  s,;ips)^ 
cui.  ouL  the  re»';ainder  of  the  ioyout.     h'OTE  -  You  should 
aii;ays  <.i.u  beside  the  lino  on  l  iic  scrap  side.     Kote  ii[^uic 
''iO-6,  p.->^c  180;  in  L  oleic  nee  1^. 

c.  Usm-  the  piopcr  fiJe  .nul  lilln-  ir^ethofis,  relieve  a^i^  burrs 
and  excess  metal.     Besides  making;  the  box  fit  better,  this 
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jt^MiiL^lgJ:^^,-^ r ICi:  (cont'd) : 

i.i'  also  a  safety  precaution.     Careful  handling  and  filing 
vv/iil  jji.eally  luduce  lHo  number  of  cuts  you  v;ili  ^el, 

d.  liupccu  your  work  carefully.     Check  all  the  measurements  to 
liMke  sure  you  are  accurate  to  j;  l/64th  of  an  inch. 

e.  iiave  your  instructor  check  your  work. 

r.     Clean  up  your  ;area  and  return  all  tools  to  their  proper  places 
Save  your  layout  and  also  the  cardboard  box  you  made  in  task 
package  2.     You  will  need  them  in  the  next  package. 

Many  new  metalworkers  are  amazed  at  how  well  they  can  work  metal 
With  the  proper  tools  and  careful  planning  you  can  become  an  excellent 
metalworker  in  a  short  period  of  time. 

Metal  working  talent  is  learned;  you  are  not  born  with  it! 

It:  Jooks  as  if  you're  cutting  out  the  pattern  for  a  caxccr  as^ 
a  machinist. 


i3on*u  LH^nd  yourccl:'  ov.l  o:'  .^Lapo  'over  tin:,  packor^c.  /uio  aorJ  t 
oond  yoiii^  \,url:picCo  out  o:  :;ha}>'.,  ^,j.:.!.'n%  Juol  btjnd  it  into  :j  noal 
box. 

i'o  ci.  ^^fc  a  x'rxl  nK?co  u!'  ir.^LiJ    ii.io  arLiclu  roc^jro:: 

uikiu  iho  i,.-^'i.ai  [^o  throufr.:  a  roz';nj:.:j  procj'j^::*.     Tl..cre  ai'Q  ; several 
difierent  .i.^ocor.r.cr  Lr.al  cai!  b;>  i:- oci  o:;  ricl'-i,  but  one-  of  tho  nioct, 
cotn-non  or':':  in  ujjc  today  Uo:idA>:[^  oj  .;};-c!,  ::ieta]  ^    i;  you 

look  at  c].c:.l  in^t  a  that  h.::  Lo>.::   "or^^d  by  bcrchn^;^    it  ..co:n^ 
^\  rvitiicr  ^n'occ;jGw     iio\.-v^i  ,  7ua  b£j7c  to  dcj   '  :;or 

find  it  rc;uiro3  :nuc}i  more  :.kill  '.I.o-   Jio  avora[;c  pc:\,oi:  Liiinl;,.  to 
conplc^to   L'u:.  proco:;;:, 

tb  ta.:l:  rac]:a[:':  you  \:  M  rc:.  .  chanu-^  i.o  bci:  I  Lhu  ^^lo:(j  oT 
collect  i.ictal  ;.uu  have  bee:?;  \;orki:.[j  on.  oincc  \o\\  ]\avc  piii  m  oo  muc!-. 
work  t:..  .  piece-,  you  \:,iH  wa:.t  ^Aidy  ard  undcrr^ta^yi  a:;  M;:ch  ^ks 
po::.Jt..-  ai;o  t  be^-dmr;  c.i;.jet  Mo  LaJ  .  V/ori:  c.  reTwiiy  and  ycv.i  will  en.i 
up  witi^  a  i;._.eil;i  bo;-:. 
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Arc  Ncu  ready  lo  ^cl  iu  lho  [^roovc  with  L,cuuiii?    \«oli^  iiCi.G^s 
uno  o.^oo'.  LuniL_)  you've  been  if^i      liii.'  pack£.^c  aeal:.  \/ilh 

inc  sinjic  seain^  double  seam,  and  grouvea  seal.;. 

liio  I'l^taiworkei  is  rei^uircd  to  cJ  iu.:ny  jcbs.        coupon  one 
ij  ouiidiiij  vessels  for  holding  liquidj  or  other  uatcrials. 
Those  couLaineis  arc  uslmII/  ioiined  fro\.i  sheet  ::;ctal ,  and  uhe 
euv}es  arc  joined  Lor;eiiiJi  v/ilh  j-.-ams. 

ih^  .  c  is  c\  wide  i.ir.^je  oi'  oo.iias  t  ua  .  ov.n  L-a  made  lol'  jciiip.^ 
sheet  uei-.il  edv^es.     Today  uiaiiy  of  the..c  seaiiis  v.'ili  be  i.iade  oil  tiie 
j c ■  ■>     i L c  D y  a    n c e i a  1  u'.a c b. i ne  iluii  dots  lio t h  1  r. ^ :  g  1  c c  b ii t  r.a  v >.  o na 
IKii^iJeula     L  M^e  o.   scai:.     There  .^ro  o  hcL  Irr.'.       hG,'0\:r";  \  the 
r;:et-ali;oLk.     '.lust  itauc  a  sjara  v\  ' '.:o          lhc  job  he's  vorki:\.  on. 

In  Liiis  ta..k  packaja  you  \;ill  learn  to  utakc  tn^oc  di^^.^tcnt 
s^:.'..  J.     l,Kse  s  :a.us  are  t:adc  lioi::  a  sii.[;lc  he;::  ol  a  c^;.:ie  i  . 
the  iiv.A  boLnj  tae  \.'ay  ^lio  liUtal    is  ben.  .     The  luiuu  ^  .  ^-..ii^^  y^' 
DO  iiMNin,,  .ue  i       sm^;!  ^louble  ..i^.atL;  aiiv  Lb. a  ,  Joo\eLi  .  ....i. 

'.no\;  '  cad  >  iu^  '^il"^     '  IXj^  continue  by  coiii;_j  the  i  ^   _  , 

.''i.i\lLV  and  ;-^M^;in;  ^'^t'co. 
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upoa  couipicuiun  Ji  ulii-^  tajk  pacUa^ju  you  wiii  be  able  to  ui^c  the  | 
aaiid  DtaKe  a:ia  oe<)uuii^  toois  to  bciid  aiul  i>eL  a  Liingle  hem,  ouuble  I 
noiUj  and  ;jioovod  ^eam.     An  accuracy  sy^'A  ified  by  the  drav;in[j 
;    of  the  part  wiii  be  the  performance  rc(ju_  reinent , 


LKAUiaNG  ACriVlTY: 

1,  View  jound-:siide  piojram  M-XII-4j  i eat u ring  Groovy  Scam. 

2,  lou  \;Lii  need  co  rcau  the  i.uiiuwiu[,  reieicnce  materiais  to  help 

you  'j.^'/.plcKr  this  t  .';;L  paoha:;e; 

y  ^'  Jlhl^llJ''^  lilillr.').'^ '  ^1'>V         ]  /  ad  Unit  40,  pr^cs  303  to  310* 

■'li.3  j'J  Lcvicv;  reading,  but  nn;  c;  li^^ufc'  636  ov  pa[;G  303. 

2'*:^^.  '^  iLlii'J  V  ^'^^^^         pajjCJ  J83  to  i86  and  Unit  bO, 
190  to  193. 

c.     r.i^'-nrin     'vcadin     fo^'^^'h^nj"    1,  Unit:?  22       \  2.3*     'ihcse  t>;o 
iM'.L'j'  \.' i  '  '  hci[)  ^OQ  biU.Ji        oa  your  math  :^Li^K'i\ 
'      rvi-'  ^  "  >  ._'ror  ^^Tc\ttjn  1      pacUa^^c  A,     Take  anouhcr  look  at 
you  ct'iculatc  bend  allowance, 

3,  Vou  \:iil  lint*,  that  the  bauu  jcai;i  may  be  called  by  di££c)cnt  naiiics 
m  <wiiLLeienL  ^  oleic  lIcl:  bL-oL;,     AJ'  an  exairpje  the.  [aoovcti  cjeaia  in 
ii;^,aie  bjij    pv.^^e^  j(H ,  i.icLcncc        ana      .c  iA'at  Jock        u  in 
ii|;uie  dO-1^  P<-^[;o^  190,   in  releicncc'  i^?  ^^^^  ^1^^  lii^nic  sc.;'.. 
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^.  la  uiuo  L...,w  pacKUi^o  yo.,  w^li  uje  the  iiai.cs  iil-j  ie:c.^... 
5.'    iiatvu'  a  aia.;inj  tnat  showu  a  jiu-le  ^^eaiu  (.r.ccc  ii^.i.rc  3u->> 

i^a^j  L';^  01  icie'cnce  ion^  and  1/:"  '.;.ul>,  iti^ 

wiii  DC  iiiaJe  usm-  two  icctan^uiai  piece:?  of  shccL  -eu^l 

2"  A  Wole  the  Uoe  oi  ihe  sin^;ie 

0.     Hake  a  drawing  uhac  shouJ  a  double  jea.i  (aotc  i.^^.uic 

191  o.  .-cxc.cnce  b)        lonjj  and  1/^"  wide.     Ihc  b..:ui  '.,i.. 

mado  using  iwo  rectangular  pieces  of  sheet  zietal  Z''  x 

Nolo  i,hc  r'ja  of  the  tloiible  he:r., 

7.  Make  <i  drav;ing  the'      hows  a  [grooved  sea-  '.note  :  \^.ure  ; 
page  J.93,  Lotercncc        A"  U>ng  and  l/J"  wu^.  - 
be  uaue  ujmm;  two  icctan^:ular  picr.'j  ei  jb.eac  ucLal 

8.  When  you  I'uish  these  drauin:;s,  sliow  th.-.;  lo  >oi:r  i:^;-.i..e^ 
You  arc  ready  to  si        the  IcamLw^  i^r  ^ct'^\^\ 


LlilAnM IMG  ''M'l:: 

Toolo  and  Iit(uipineni: 
Ll  ake 


I.ayouL  Lools 
3.     ILaoi't.  ui     tor  Lj' 


1*     Obtain  Ll 


Oi.i  your  inSLiu^,.oi  aix 
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L..;iaj;  youc  arav^xu^  oi  the  ii±n^ie  ueam^  wake  the  uingie  seam: 
.1.     Lw/  ouu  ^iij  uoad  iineo  oa  both  pieces. 
0.     iScnd  tno  Jin^ie  hem.- 
c\     i^eua  uno  vi^^ht  angle, 
vi.     Join  and  cjel  the  :ieam. 

0.  CnocK  it  lor  accuracy. 

Usinj  your  di. awing  oi  ihe  double  i^eam,  make  the  double  seam: 
J.     Lay  ouu  uhe  bend  lines  on  both  pieces. 

l!;o  1  Lail^^a  jn  the,  ')ody  or  veruical  piece. 

c.  To'i::  the  flange  on  the  bottom  or  horizontal  piece 

d.  "lake  J  liin^lo  licam. 

e.  lu.<\d  Lhc  ^^Jns];le  scan:  Lo  ioim  the  double  seam. 

1.  ^'Cu  the  v'cai.i. 

f.  .     C:i^ck.         ^cai:  carclulL;   lor  accuracy, 

'  one  d  . '^iii;;,  oC  lhc  r;- oovcd  rjcam,  laake  llie  grooved  Dcam 
L    ■  owl  iii^  bend  linci3  l4  bolii  pieces. 

b.  '.>ikc  .a  i>ir^:le  h^r:  in  cadi  piece. 

c.  h.vok  Lha  jln^iu^  hcmj  lo$,ol.hcr,. 

d .  o  <v  L  i:  a     L  0 0 vc d  j  cam . 

c.     L.i'C.MiLy  cUcck  the  3c<\\\  loi  accuiacy„ 

^how  y^^ar  injLiucloi  the  coiaplcccd  :>caiaJ  and  your  cirav/in^iJ. 
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o,     CuLCiuiiy  rcLura  your  looio  and  clean  up  the  area,     A  ii^hi 
coau  Oil  oil  on  Liie  Di.*ake^  wiix  help  Co  prevenu  xu:jiiu^.. 

Lvoa  LU0U3I1  Lhcjo  were  iairly  eajy  seauio  ihac  you  made,  \cu 
oiiouid  have  an  idea  o£  how  they  couici  be  used  when  making  iiCL;j 
such  as  bo-cco  Ot  parULi.     Your  leference  material  has  showr:  >oa 
many  places  in  waich  seams  can  be  used.     When  you  get  a  chance,  try' 
out  some  of  these  projects. 

II  you  wojlk  hard,  success  will  not  iiieieiy  seer:  to  be 
accomplished  -  but  actually  will  be  realized. 
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vj^;     .J.^ac'  Juuud  i)io;/i.ai«i  !1-aXI-3^  icai-Uiii':;  Rouic  i.hc:  i  vclci. 


.0  , 
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LJi  Lo  c^p  bct{j\;:i  but  aic  f,cnciaiiy 
 -  aic.ncLcr, 


Li.e  finished  mricicc  Oi  the 


A...^  ...  i;oi.i  '.voii. ioo3<2,  use  a 

^      *         '  '     J3r.alic3L  in  ciiai.^cLer 

-iw'*  ....^  i:i  ^.:c    ^lc\Oo  Co  U.  riveted ^ 

ve.  s:..\/        l^i.lc  y.>'A,  \nii\L  1^9,  in  refociicc  b 

^  1   -.cL:;,          ;cv  livcL:;  arc  .sliced  by  liici*-.  dJaiicler 

■  -iii                  ihc  rivci  May  bo  coded 


1/    i.iG  rr,;e  a  j'^J    counLcasinl:  head; 


..^-e.:  IV.  c.:c::  L.\h  i^^i  i3vetiii<;.     You  \;iLJ   luivc  «:  LoL;d 


01  o  L^jic  i^uic  loc.\LU)ao\,     Tiic  uabJ  arc  li/^un^;  u£  an  inch  \/idc, 
JO  lI)o  iiuLc  j/ciiiia  03   ati  inch  in  lion  liic  cd[',G. 

i2j     uiiv'ii  >oa  ii  »ve  cuuipictcd  tiv:  ai;t)vt.  x'orlv^  clicck  \/lLii  youi.  iur^tructoi 
ana  ,,0  un  to  the    A-atii  la?^  r»'aoi.  j  ceg 

Too      aa  i  iAjiij.i)hieUL 

LayoiiL  looij  4.     Rivet  fjet 

2,     lieaiiiu  iiip,  tc>oL3  i).     Hand  tool« 

1«     Uoiii;;  liio  ca  dboai  d  ho.;  Iiolf  ]ocat.jon:>        a  j;uidc,  locale  and 
dviJJ  hole;   ill  you>.  mclai  bu,^  lor  rLvcls« 

Oo     i'ain;';     ^^^o-at  i  c^ol^v^  joctM,c  l!i  :  rivet  hoicis  on  the  labiJo 

b„     T'-JcL  I  a-;  (:cni<*>.  puur-li  f  iic  hoJ.c  Jocci'-.u^noo 

Co     Uj.U'j'  Tabic  3 2 -A 5  l>a[,cr  j/J9  oL  i.t:lnrcncQ  b  cia  a  [^'aJt'-:  , 

»  \'ccu  ..hi>  )  'vcL  /(Ml  \;iJ  '  nr.-a  fo'*  :  jvf '■"'i;;  yc  l;o/:, 

d*    Ob^aiti  .  ";(,.!  you''"  XnGu  u^:Lor  :j  -  c  :jCI(.\/j^  and  nuL^o  'Ji^- 

^tic-uiCLc-   ol"  liic  :jciewj  itiUoL  be:  the  ::;aiac  01  a  iiullc  ^miaiJcx 

uiiaa  Lhv5  liveL:!  ^om  wILi  be  Uwiiu^> 
Co    HoJdiu;^.  Liic  bo.;  ju  |)C).;lLJ.(jn  t.-.-ci' "ciy.  driii  a  rivcu  hojc  in 

.aio  3i(b;-,     (D*-''-'^-   }u:>u  one  b^o-.c, ) 

iiUlK:  you  h<ivc  aou  diiilc^i  iioic^  ciG  ycty  liay^:  yot'i. 

injliticLor  ohow  you  lvj\/o 


..u  a  ..c:,^,w  xu  uiio^  liL'JL.  vou  iiavc  .just  di'lilccl  nnd  use  a 

L  vi L ;  uUa  4ioj.o.i  ai^.u  occutc  i\\p.v\  Miiri  bcicv.L>  and  uuls* 
lu     OoijUki.  i\.o  upcn  iioJcs  and  pldcc  xivetb  m  liieu. 

X*     .>ot  a  j.'ivcc  a  riwiL  sel^ 

b'pjec  Liio  rivouo  Uhc  iuuid  ol  thj  i  ivci  ^ocj  oa  the  lusiac 

k.     I'^e  Liic  rivet:  L-ei  lo  foiin  the  new  iieacio 

^'-'^^    .lOic^      *^.',jvo'    ..e^  :;ci(     :.nc:  uui  ^  ucIjk:     the  ijojo, 
luaalL   a  riveu^   :;cl  Lhr^  rivet,  upset  the  rivet,  and  head  the 

in,    Mi^a  y^iv  iiave  ccnipictcd  the  -Mvetiiu:,  iiuspect  the^  bux  for 

v'o  yoii    iu:,t  I  i'.^Lt).  ci'.  civ  yovL  \:oi\.c 
Oo    K>..-'..i;  y>       uoo       clcrt.i  u-p  ^/oiir  a.ca.  cad  piCi^aLc  to 

Yui'  iiav^^  ;;v,ca  [;;Av.v  a  r-raj.!  ta:JLc  ol  t^aothci  p. .it  oi  ^'n- 

i.  ^v..  '.'..u..  Li*\::!^     '.:;jo^  ti.UtJ  iia.l  a  ;;iec  ^^ir^c:  oj  juU; 

'  -^5      •     ---^  " '-       c'l i  toMar.  er:a  c.o  Lh^  '      ;/ith^  f,ica.t 

-^^^  -  —  V   p        iv  ais,  .  liii.-j  -..rj  tL..    .<  i 

i<ioL;^:i       1.    ;ca..       Ll     r     '^ucLs^^j,^  t.iid  xivcu  yuiii  atuciitlon 
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UNIT  PACKAGE  XII;    OXY-ACETYLENE  WELDING 
PREREQUISITES:    UNITS  I  AND  II 
RATIONALE; 

In  this  unit  you  will  be  introduced  to  oxy-acetylene  welding, 
A  welding  process  that  is  normally  used  around  the  machine  shop  for 
making  repairs  and  sometimes  rough  cutting  stock. 

The  task  packages  will  take  you  step  by  step  through  a  se- 
quence of  operations  that  you  will  need  to  know  in  order  to  learn 
how  to  weld.    In  each  task  package  there  will  also  be  some  items  of 
safety  that  will  help  you  to  become  a  safe  and  craftsman-like 
welder. 

You  will  find,  as  most  welding  students  do,  that  after  you 
become  used  to  using  the  welding  equipment  that  you  will  enjoy 
welding  very  much. 

Remember,  also,  that  welding  is  a  very  fine  trade  and  good  welders 
earn  good  pay, 

OBJECTIVES; 
General; 

Upon  completion  of  this  unit  you  will  be  able  to  weld  several 
different  joints  using  an  oxy-acety]ene  welding  rig. 
Specific: 

Upon  completion  of  the  task  package  for  this  unit  you  will  be  able  to: 
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M-xii  : 

OBJECTIVES  UontM); 
!♦    Do  tne  following: 

a.    use  mechanical  methods  to  clean  parts  to  be  veldec. 

b«    select,  install,  and  clean  torch  tips  according  to 
manufacturer's  specif ications. 

Your  performance  will  be  evaluated  in  accordance  with  the 

instructor's  checklist, 
2«    Adjust  oxygen  and  acetylene  regulators  to  the  pressures 

specified  by  the  torch  manufacturer  for  the  size  of  the 

torch  tip.    Your  performance  vili  be  evaluated  in  accordance 

with  the  instructor's  checklist, 

3.  Use  a  friction  lighter  to  safely  ignite  and  extin:Cui£h  the 
welding  torch  and  adjust  it  for  carburisir.g,  neutrcl,  £::d 
oxidising  flacie.    Your  perfon::ancc  will  be  evaluated  in 
accordance  with  your  instructor's  checklist. 

4.  Use  the  forel:and  welding  cctiiod  vlth^  and  ^;ithcut:  filler  rcc 

to  control  tha  weld  bead  in  a  fiat  pooiticn*    Ycur  rerf crrcr,C;z 
will  be  evaluated  in  accordance  with  the  instrucccr's  c^.ccklist, 

5.  Use  ti)C  forehand  method  of  welding,  without  filler  red,  cc 
weld  corner  and  ed[;c  weldc*    Your  trcrfci-wuce  will  be  svaluaccd 
in  accordance  with  tlie  insuiuccor * i3  checklist. 

6.  Use  the  forcb.and  molhod  Xvit'.i  filler  rod  for  vcldi::;.  bctc,  cce, 
and  lap  joints.    Your  pcrfuiue^ice  will  be  evaluate  in  acccrdsr.cc- 
with  your  r*3tructor's  checkli;jt, 

ERLC  ^^''^ 
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UNIT  XII:    OXY-ACETYLENE  WELDING 
TASK  PACKAGE  1;    CLEANING  AND  TIPS 
PREREQUISITES;     UNITS  I  AND  II 
RATIONALE; 

You'll  find  some  tips  contained  in  this  package  -  tip«  on 
cleaning  and  tips.    And  don't  say  we  didn^t  tip  you  off. 

Welding  is  an  area  of  metalwork  that  most  students  sccc  to 
enjoy.    At  first  the  student  may  be  a  little  nervous  about 
handling  the  welding  torch,  but  after  a  few  hours  of  welding  the 
student  gains  confidence  in  his  ability  and  relaxes.    You  will 
probably  react  the  same  way  with  the  welding  torch. 

In  this  task  package  you  will  learn  about  cleaning  the 
metal  you  will  be  welding  and  also  how  to  select,  install,  and 
clean  the  torch  tip.    These  are  all  important  parts  of  the  welding 
operation  and  must  be  done  with  care  and  skill. 

Besides  ^hese  operations  you  will  nlso  learn  about  safety  in 
this  and  the  other  packages  in  this  unit.    There  are  dangers  involved 
with  welding,  but  if  you  know  what  they  arc  and  how  to  avoid  theni, 
you  will  encounter  no  problems  in  your  voiding. 

Relax  and  you  will  enjc\  veldinel 
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OBJECTIVi:; 

;      Upon  completion  of  this  task  package  you  will  be  able  to  do  the 
following: 

a.,    use  mechanical  sethods  to  clean  parts  to  be  welded* 
""T"'  'gelect^^nstaTi;' jrid  ciefit'ft'C6tfeh  tipa" MUPJ'lUi'Rg^  lU  BlilUia^tllglM  ' ■ 
spr'Cif  ications  • 

Your  performance  will  be  evaluated  in  accordance  with  the  instructor's 
checklist. 


LEARNING  ACTIVITY; 

1*    View  slide-sound  program  M-XIXI-l,  starriijg  Tippy  Toes  Cleaner. 

2,  Reference  reading  for  this  task  package  is: 

a.  Metalvork  Technology  and  Practice,  Unit  43,  pages  327  to  331. 

b.  Technical  Metals,    Uni*"  62,  pages  266  to  268. 

c.  Blueprint  Reading  for  Machinists,  Units  6  to  11,  pages  33 
to  55. 

3.  Clean,  bright  metal  always  welds  better  than  dirt>  ^^r  oxidized 
(ruity)  pieces,  regardless  of  the  kind  of  metal  or  the  welding 
method  used*    When  welding  steel  or  wrought  iron  with  a  steel 
welding  rod,  however,  perfect'.y  bright  surfaces  are  not  absolutely 
necessary,  as  the  impurities  float  to  the  top  of  the  weld.  Good 
welds  sometimes  result  when  the  metal  pieces  arc  very  dirty,  but 
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LEARNING  ACTIVITY  '.cont^d); 

thl3  Is  in  spite  of  the  clrc  anc  it  is  nrc  a  result  that  you 
can  expect  ia  nonsal  weld*>.ig  operations*    Clean  tzetal  ^rocu^es 
clean  welds, 

4.    On  page  266  of  reference  b,  there  are  50"€  safety  c^recautior.s . 
In  the  space  below  vrite  rrecauticr.o  1,        3,  shn: 
a. 


c. 


d. 

5^    Besides  these  safety  ^ules,  two  rther  irrcrtant  satetv  /'-Ir.:^ 
are  mnde  in  lei.-rence  b,  or.  page  ^r".     Tre:!?  ?:\i;t?  src: 

a.  Acetylene  i?  an  expicsive  vac  that  bc^-cres  ve  ^-.vl-' 
beyond  a  pr?3,.ur€  of   lb?,  ver  ^s-^^*- -  '>^h 

b.  The  acetyjene  vaive  is  o-^-er-t.^d  by  j^esns  of  a  k?v  h  ^  ^it 
which  is  le-'t  ir   dtir^-g  t  :e  use  of  t,.e  'j.'nJt:. 

6.    Figures  I  and  :  -f  *:'iis  tai5k  p.^ck.ige  ar.c  figure  c>5,  p^kt 

of  fef?ronce  b,  sor.e  of  the  v."?ri."^"s  tvres       weld.  \^  cir< 

that  are  us-i,     Ih---.   are  r.^ny  -zcr^  sz^'\e^  v>"J  r^ire^  ^'^^^  .v.t^ 
rhown  ii  th?^-?  chre^  illustrac\c.ir ,  '-jt  rs^?:  tor.-h  cir^-;  ^^v? 
in  the  same  r^Anve^ »    With  expeilc-^c-  ar.c  vract-.."-^  .i'*  i  • 


M-XIl-1 
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LEARNING  ACTIVITY  (contM); 

able  to  select  the  correct  tip  size  without  too  much  of  « 
problem. 

7.    You  may  now  proceed  to  the  Learning  Practice » 

LEARNING  PRACTICE; 

Tools  and  Equipment 

1.  Oxy-Acetylene  welding  rig  3,    Clean  steel  wool 

2.  Tip  cleaner  4,    Hand  grinder  with 

wire-wheel 

1,    Cleaning  the  parts ,  using  a  wire  wheel, 
a*    Wear  a  full  face  shield, 

b.  Always  point  the  edge  to  be  cleaned  downward.     If  you  raice 
the  edge  of  the  metal,  the  wire  will  rip  it  out  of  your 
hands  and  may  cause  an  injury. 

c.  Gauntlet  gloves  should  be  worn  when  using  the  wire  wheel. 

d.  Clean  an  area  at  least  1/2  inch  from  tne  edge  of  the  metal. 
Thicker  pieces  may  require  a  larger  area  cleaned. 

2«    Selecting,  installing,  and  cleaning  the  torch  tip, 

a.  Use  your  reference  material  to  assitt  you  in  selecting  Che 
torch  tip. 

b.  Install  the  torch  tip.    Do  not  cross  thread  the  tip.  N'sver 
force  the  tip;  if  you  have  trouble,  investigate  it  or  call 
your  instructor. 


LEARKIKG  PRACTICE  (cont'd): 

c.  Cl«*n  the  torch  tip  uiing  the  followinj  procedure. 
NOTE  -  The  first  time  that  you  do  this  cleaning  operetiotti 

your  instructor  will  turn  on  the  oxygen  snd  adjust 
the  regulator  for  you.    Watch  him  closely  and  observe 
what  he  does. 

(1)  Turn  on  the  oxygen.    Make  sure  there  is  no  grease 

or  oil  in  the  vicinity. 

(2)  Adjust  the  regulator  to  5  psi. 

(3)  Open  the  torch  valve  until  you  feel  the  oxygen 
lightly  coming  out  of  the  torch  tip.    Do  not  use 
too  nuch  oxygen. 

(^)    Use  clean  steel  wool  and  polish  the  torch  tip 
until  It  shines  brightly. 

(5)  Use  the  standard  tip  cleaner  for  cleaning  the  tip 
orifice  (hole). 

(6)  After  you  have  cleaned  the  tip»  turn  the  oxygen  off 
at  the  torch  needle  valve.    Do  not,  at  this  time 

turn  off  the  oxygen  at  the  regulator  or  at  the  bottle. 

d.  Return  all  your  tools  and  equipment  and  clean  up  the  area. 

You  will  find  in  these  task  packages  on  velding  that  safety  will  be 
stressed.    Oxy-acetylene  welding  c'an  be  a  dangerous  operation  for 
the  person  who  does  not  know  what  he  is  doing.    You  will  knov  what 
to  do,  sc  it  will  not  be  dangerous  for  you. 


0 
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UNIT  XII:  ox'':'\ci::Tie::l>  \n:iDiy^:\ 

TASK  PACKAGE         .\DJ^ji::'T.:iT  OF  l^G'oU.?^\l^ 
PREHEGUISITSS;    UI'IT  II,  TA3K  PACKAGE  1 
RATIOHAIS: 

You're  a  rerpaiar  guy,  no  doubt.    And  now  you^ve  arrived  ar 
the  point  uhere  you'll  study  rc^ula^ors       the  adjustnienT:  of  theri, 
that  is.    So  adjust  yourself  to  T:his  task  package  and  cont:.;iue 
acquiring  your  machinist's  skills. 

0>r.^-acetylcne  v;elding  is  'a  connon  function  in  the  machine  or 
metal  shop.    Usually  the  shop  -./ill  have  a  welding  rig  for  repairing 
machines  and  equipmenl,  and  in  the  case  of  the  r.etal  shop,  ihere 
may  be  a  weldin,:;  section  for  doin,^  \'cldinf;  production  v;ork. 

Basic  './eldinc  can  be  learned  quickly j  but  to  becor.e  a  real 
•,/elder  takec  tine  and  practice.    It  also  takes  T.an/  ho'^s  of  study- 
ing  to  keep  up  ^-ith  the  latest  in:prover.ents  in  v;elding  technolo--. 
It  seer.s  as  if  each  day  brings  no;/  i-^proverr.ents  in  the  v;elding  f-eL 

In  this  task  package  you  v/ill  learn  how  to  se:  the  weldinr 
regulators  on  an  ox^' -acetylene  -./elding  rig.    It  is  not  a  difficuj.t 
task  for  ycu  to  do,  but  you  rr.urt  be  careful  when  you  do  it. 

Accidents  are  prevented  bv  knowing  v/hat  you  are  doing! 


able  zo  adjust  1 
specified  by  the 

j 

Your  -oerformancel 

I 
t 

or's  checklist.  i 
■  ■  > 
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LEARNING  ACTIVITY  (cont'd): 

5.  Each  regulator  has  tv/o  gages;  one  gage  sho\/s  the   

pressure  and  the  other  gage  3ho\/s  '*:e  pressure > 

6.  The  color  of  standard  oxygen  hose  is    and  the  color 

of  standard  acetylene  hose  is   . 

7.  The   hose  and  regulator  have  left-hanJ 

threads  on  their  fitting. 

8.  In  the  space  belo\/,  v/rite  safety  precautions  5,  6,  7,  and  8 
from  page  266  of  reference  b, 

a« 

b. 
c« 

d. 

9«    -ou  may  show  the  above  \iork  to  the  instructor  and  start  your 
Learning:  Practice. 
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M-XII-2  ^ 

LSA.^N'Ii.'G  PIUC'::J£; 

Jools  ar.d  Icuipr.ent 

1.    0>r.- -acetylene-  rir 

1.    The  loilo-./ir.s  procedure  is  ised  for  a-ijuscir.?  the  reg^alators 
for  './elding. 

a.  Back  off  the  crossbar  or  plas-.ic  :<r.ob  by  Earning  it  to  the 
left  or  counter-cloc:-r.;iso.    i.cep  turning  the  crossbar  or 
knob  vjitil  it  is  loose  and  can  be  -.agprled  easily,  mis 

13  c.  safety  precaution  and  rust  glvays  be  the  first  thinnr 
you  do  -..'hen  you  are  preparing  to  -..-eld. 

b.  Check  the  torch  valves  and  r^i.ke  -ure  they  are  closed. 
G.    Standing  to  one  side  o:  the  ja^je  (see  figure  62-1,  page 

2v-j,  refei-ncc  c),  clo::l-  turn  on  the  oxygen  at  the  bottle 


.vc 


~--i3  ~-..st  be  Jone  slc-.ly  to  prevent  seat  ignition, 


v;hich  could  cause  r.  fire.  T.-.is  valve  ~ust  be  opened 
cor.-cl=tel--. 


St: 


-•ta;:din~  to  one  c-i:;e  c; 


~s^'2s,  open  the  acetylene 


valve  on  the  bottle  no  rore  than  1/2  turn.    This  is  a 
safet--  precaution. 

r-^n  the  crossbar  cr  plastic  :-r.cb  to  the  right  or  in  a 
cloc;-r.i33  direction,  -.until  ycu  reach  the  desired  uorkdng 
pressure.    •;sually  the  press-ure  ..ill  be  the  sate  for  both 
gases.    :;otc  Table  62-3,  page  2u?,  of  reference  b. 
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LLA.^;INC  ri^CvrCE  (contM); 

f.    If  you  hive  too  rrxicr.  \/orkir.g  pressure,  you  may  reduce  it 
by  backi::^  off  the  crosscar  or  plastic  knob,  drainins 
the  ^3.s  out  of  the  line  by  o-nenzn:j  the  torch  valve, 
ciosir.?;  the  torch  valve,  ir.cl  resetting  the  pressure. 

2.  After  you  have  set  uhe  v;orkin{^  pressure  to  the  desired  lbs. 
per  square  inch,  shut  dov.'n  t::e  \/elding  rig  using  the 
following  procedure. 

a.  'Turn  off  t::e  bottle  valves.    It  does  not  natter  v;hich 
bottle  is  closed  first. 

b.  Drain  the  acetylene  hose  first  by  opening  the  acetylene 
torch  needle  vrlve.    ./hon  hot::  r^ajes  on  the  acetylene 
regulator  are  st  zero,  turn  the  crossbar  or  the  plastic 
knob  to  the  left  until  it  is  loose. 

c.  Close  the  acetylene  valve  on  the  torch. 

d.  Drain  the  oxygen  hose  in  the  sane  ranner» 

e.  Close  the  o>r/ren  valve  o:l  the  torch. 

3.  Usinr  the  above  procedure,  set  the  follo\;ing  v/orking  pressures 
on  botn  regulators. 

a.  2 

b.  5 

c.  b 
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I^AlfliirCG  PRACT'ICS  (cont^d); 

^.    Tnon  you  have  set  ihese  pressures  and  fee?,  you  can  do  it  with- 
out problems,  have  your  instructor  check  your  procedure. 
3*    kl\i3.^s  clean  your  torch  tip  before  and  after  you  v/eld. 
6.    Clean  the  area  and  put  a;/ay  the  tools  and  equipment. 

You  can  no-./  set  the  pressure  on  the  re.ralators.    Each  step 
in  this  welding  unit  is  irnporbant  to  you  from  the  standpoint  of 
safety  and  worl^ranship,  so  learn  each  one  completely  and  ask 
questions  if  you  have  any  "Droblems. 

Itegulate  your  \/orking  pressuroc  for  the  attairjTicnt  of 
success. 
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::-xi:-5 

u.vir  XII:  cx"Y-.\czr-i2:z  siDi.'ic- 


RArioriAii:: 


I'iere's  your  opportunity  ::o  light  the  trrch  o:  lc:c'*led^^  c:: 
the  subject  of  igniting  the  tore.",    3v,t,  you*ll  have  tc  rar^^f^ 
when  you  light  up,  as  you*ll  see  in  the  ri\tior^,le* 


In  this  task  package  you  ;;ill  leam  tc  ignite,  e--^" 


extinguish  the  v/elding  torch.    Vou  will  ce  '.Lsing  a  ila:n^  that 
a  minin'^T,  ter^perat'oi-e  of  acout  r^JC'"?.    '-vliless  tc  say  this  ila::!-^ 
can  cause  severe  b'^ns  if  it  gets  clcso  cr  touches  ycu,  but  y^u 
can  also  ce  b-urned  if  yo^  heat  a  piece  cf  r^-::.!  rj::.  then  tcurh 
the  r.etal.    '<uny  tir^es  ./hen   /clii/.j^  th^  ne  .  ^elier  car^^lessly 
heats  the  tools  he  has  on  the  v/cliinj  bench.    Xe  then  7:.:k3  up  th? 
tool  and  receiver:  a  serious  burn  tn  his  har.r,.    Vcu  nust  re  :nut:.c-.s 
when  you  are  welding. 

Kno',/  wrat  vou  cUi'e  dcin-  ^h^n  vca  vel.;! 
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LSARNIIvG  ACTIVITY  (cont'd); 

4.    You  will  always  use  a   ^       lighter  when  lighting 

the  welding  torch. 
5*    Adjust  the  acetylene  needle  valve  until  the  flajme  starts 

 and  _^  away  from  the  top  end* 

6,  A  carburizing  (some  books  call  it  a  carbonizing  flane) 
flanie  is  one  that  h-as  an  excess  of  gas. 

7.  An  oxidising  flame  is  one  that  ::as  an  ew<cesB  of   ftas* 

8,  ;^.en  you  do  not  have  an  excess  of  either  gas,  you  vill  have 
a   flame, 

9.  To  light  zhe  rorch  you  open  the    needle  valre 


10.    You  vill  never  r^ve  valves  open  at  the  same  time 

when  lighting  the  torch. 
U.    After  coriploting  the  above  \/ork,  show  it  zo  ycur  instructor 

and  start  your  Learning  Practice, 


-■.^^\'I?;a  FR.;CTICI 


1,  OxT-acetylenj  veldin^:  rig  3.    Steel  wool 

2,  Friction  lighter  rir  cleane: 
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IgAJRNING  PRACTICE  (cont^d): 

1.  Your  instructor  v;ill  demonstrate  1:0  you  how  to  light  the  torch 
and  extinguish  it.  Using  the  following  procedurei  prapare  the 
welding  rig: 

a.  Install  a  torch  tip  that  uses  5  lbs.  per  eq.  inch  of 
pressure. 

b.  Adjust  the  regulators  for  3  psi. 

c.  Clean  the  torch  tip  using  oxygen. 

d.  Your  instructor  will  demonstrate  how  to  light  the  torch. 

2.  Lighting  the  torch. 

a.    Open  both  torch  valves  and  close  lightly.    Check  to  see 

that  no  gas  is  leaking, 
h.    Open  the  acetylene  valve  about  1/2  turn. 

c.  Ignite  the  acetylene  gas  with  the  friction  lighter. 

d.  Adjust  the  flame  until  it  just  touches  the  torch  tip. 

e.  Add  oxygen  until  you  have  a  neutral  flame • 

5.    Extinguish  the  torch  using  the  following  procedure. 

a.  Turn  off  the  acetylene  torch  needle  valve  firsts 

b.  Close  the  oxygen  torch  needle  valve. 

c.  Clean  the  torch  tip. 

d.  Drain  the  hoses. 

You  will  demonstrate  to  your  instructor  how  you  can  light 1  adjust | 
and  extinguish  the  welding  torch. 


M-XII-3  5 

LEARlfTNG  PRACTICE  (cont'd): 

a.    Adjust  the  torch  for  the  following  flames: 

(1)  lleutral 

(2)  Carburizing 

(3)  Oxidizing 

5.  When  you  have  demonstrated  to  your  instructor  how  you  can  handle 
the  v/elding  torch,  you  may  want  to  practice  some  more. 

6.  Return  your  tools  and  equipment,  clean  up  the  area^  and  prepare 
for  the  next  task  package. 

Always  respect  the  oxy-acetylene  welding  rig.    l*z  can  be 
dangerous  if  you  think  of  it  as  a  plaything. 

Let  the  torch  of  knowledge  light  your  v;ay  to  success. 
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UNIT  XII;    OXY -ACETYLENE  WELDIIiG 

TASK  PACKAGE  ^:    COrrrROLLING  WELD  BLAD 

PREREQUISITES;    UNIT  XII TASK  PACKAGE  3 

RATIONALE; 

Draw  a  bead  on  controlling  the  v/elding  bead  hero.    It  will 
require  a  little  patience,  but  you  can  do  it. 

To  obtain  skill  in  welding  takes  time  and  practice.    You  will 
find  this  out  shortly,  but  you  will  al^^o  discover  that  you  will 
have  a  fair  degree  of  skill  when  you  finish  this  unit  on  oxy- 
acetylene  welding.    Increasing  your  skill  will  be  up  to  you,  and 
this  can  be  accomplished  only  by  working  at  it. 

In  this  task  package  you  will  learn  to  con'crol  the  welding 
bead.    You  will  first  make  your  bead  without  using  a  welding  or 
filler  rod.    When  you  hove  some  degree  of  control  of  the  bead 
with  this  method,  you  will  then  employ  a  filler  rod  to  make  a  bead. 
There  will  be  times  when  you  will  use  both  of  these  methods  of 
welding,  when  you  are  working  around  the  machine  or  metal  shop. 
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M-XII-^ 


2 


OBJECTIVE: 


Upon  completion  of  this  tank  package  you  will  be  able  to  use  the 
foreh5md  v/elding  method  with  and  without  filler  ro6  to  control 
the  weld  bead  in  a  flat  position.    Your  performance  will  be 
evaluated  in  accordance  with  the  instructor's  checklist. 


LEARNING  ACTIVITY: 

1.  View  slide-sound  program  M-XIII-5,  it*s  a  real  hot  show. 

2.  To  aid  you  in  completing  this  task  package,  read  the  following 
reference  materials: 

a.  Metalwork  Technolof^y  and  Practice,  sections  88?  and  888, 
page  552. 

b.  Technical  Metals,  page  269?  the  topic  Welding  Rod  and 
Fluxes.    Also,  read  the  topic  Torch  V/elding  Procedures  up 
to  Butt  Joint  on  pages  270  and  271. 

c.  Blueprint  Reading  for  Machinists,  Units  22  and  25.  This 
is  a  review  of  mathematics. 

5.    V/rite  the  safety  precautions  in  reference  b^,  page  266,  numbers 
12  and  15  in  the  spaces  below: 
a. 

b. 
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LEARNING  ACTIVITY  (cont'd); 

^.    Mild  steel  welding  rod  has  a   coating  to 

prevent  ru.sting. 

5.  Table  GZ-k  on  page  269  of  reference  b  can  aid  in  selecting  the 
proper  size  welding  rod.    To  weld  a  piece  of  metal  that  is  3/l6th5 
o^  an  inch  thick,  you  would  use  a  rod  that  is  _    to  ____  of 
an  inch  in  diameter. 

6.  A  welding  puddle  that  has  been  moved  at  the  proper  >-ate  of  speed 
will  chDw  an  even  ripple  effect  of   width. 

?•    A  common  mistal^e  made  by  many  new  welders  is  to  try  to  move  the 
welding  puddle  with  the  filler  rod.    The  v/elding  puddle  io 
moved  only  by  the  movement  of  the  welding  torch. 

8.    After  your  instructor  looks  at  your  work  you  will  be  ready  for 
your  Learnin/y  Practice. 

LEARNING  PRACTICE; 

Tools  and  Equipnent 

1.  Oxy-acetylenc  welding  rig  Steel  wool 

2.  Friction  lighter  Tip  cleaners 

3.  Hand  and  eye  safety  protection  6*  Pliers 

1.  Obtain  from  your  instructor  a  piece  of  flat  i^teel  cbout 
6''  X  6*'  and  about  l/8th  of  an  inch  thick. 

2.  Run  parallel  welding  beads  without  a  filler  rod  using  the 
following  procedure; 


LEARNING  PRACTICE  (cont^d): 

a.  Adjust  the  re^lators. 

b.  Clean  the  welding  tip, 

€•    Clean  the  metal  to  be  welded, 

d.  Ignite  the  torch. 

e.  Adjust  the  flame. 

f .  Practice  making  and  controlling  the  welding  bead. 
g#    Extinguish  the  welding  torch. 

h.  Clean  the  welding  torch  tip. 

i.  Drain  the  hoces  and  secure  the  welding  rig. 

3.  Run  parallel  welding  beads  using  a  filler  rod  and  trife  backside 
of  the  piece  of  metal. 

a.  Follow  the  above  procedure. 

b.  When  using  a  filler  rod,  keep  it  close  to  the  heat  of  the 
torch  and  feed  it  in  the  front  edge  of  the  welding  puddle. 

c.  If  the  weld  pops,  increase  the  amourat  of  gases  slightly. 

d.  Show  your  work  to  your  instructor  for  evaluation. 

4.  Clean  up  your  area  and  put  av/ay  your  tools.    You  are  now  ready 
for  your  next  task  package. 

Welding  takes  time  and  practice.    If  you  have  burned  holes  in 
your  piece  of  metal,  don't  worry  about  it.    All  new  w^lder3  do 
this.    You  are  doing  a  good  job,  so  keep  it  up. 
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UNIT  XII;    OXY-ACETYLENE  WELDING 

TASK  PACKAGE  5;    CORNER  AND  EDGE  WELDS 

PREREQUISITES;    UNIT  XII,  TASK  PACKAGE  4 

RATIONALE: 

You're  coming  around  the  corners  in  attaining  your  metals 
skills.    Turn  the  comer  here  on  comer  and  edge  welds. 

This  will  be  a  short  task  package,  but  in  it  you  will 
learn  about  making  welds  without  a  filler  rod.    This  type  of 
welding  is  used  on  thin  sheet  metal,  using  the  ba^e  metal  itself 
in  place  of  the  filler  rod.    There  are  two  joints  that  you  will 
be  welding  with  this  method;  one  is  a  corner  joint  and  the  other 
is  an  edge  or  flange  joint. 

There  is  one  other  item  you  will  be  learning  in  this  task 
package,  and  that  is  tack  welding.    This  is  a  useful  method  of 
keeping  parts,  to  be  welded,  together  while  you  are  welding  them. 

You  should  start  to  enjoy  welding  more  in  this  task  package. 
Oh,  yes,  welding  is  a  well-paying  job! 


M-XIl-5 


OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  use  the 
forehand  method  of  welding,  without  filler  rod,  to  weld  comer 
and  edge  welds.    Yrur  perfomance  will  be  evaluated  ir.  accord- 
ance with  the  instructor's  checklist. 


LEAIINING  ACTIVITY; 

1.  View  sound-slide  program  M-VIII-6,  starring  H.  G.  Welds. 

2.  Read  the  following  reference,  material: 

a.  Metalwork  Technology  and  Practice,  page  331,  section  886* 

b.  Technical  Metals,  page  271,  the  topic  Corner  Welds,  and  page 
272,  the  topic  Flange  Joint. 

3.  Wlien  welding  without  a  filler  rod  on  thin  sheet  metal,  the 
welder  must  be  able  to  move  his  torch  with  skill.    In  the  last 
task  package  you  used  a  motion,  either  a  circle  or  a  weave,  when 
you  were  welding,  but  on  thin  sheet  metal  it  io  better  to  use 

a  straight  motion  when  welding.    This  is  somewhat  harder  to  do, 
but  you  will  get  a  better  weld. 

4.  Many  new  welders  make  the  mistake  of  judging  a  v;eld  by  how  good 
the  bead  looks.    Wliiie  a  good  weld  should  have  a  neat  appearance, 
the  real  teut  of  a  weld  is  the  amount  of  pcuetralion  it  has. 
Notice  figure  62-19  on  page  272  of  reference  b_.    Here  you  see  a 
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^ooa  e-;aiii.;io  of  lUU/o  penctiaLioiu    Haxiiuma  penectc^cion  is  what 
yovt   ,aou^d  jLiive  lui'  whca  weXdiu^;  a  i,uod  bead  wiii  coiue 
iiauai.aily  aj  you  i^ajLU  expcixeuce. 
lou  uiay  nov;  Jtart  your  Leatuiiig  Practice, 


4,  SteeJ  v/ool 

5.  Tip  c.U.aaers 
6«  iuierii 


To  J  ■ and  "■;uipuici^i- 

1,  'Oxy~acL'Lylene  welding  rig 

2,  jricu»'ua  lighi.:ir 

3,  ilaud  t  ud  eye  jai'ety 

1.  UbL<^M>  iroiiJ  3'our  iuo  .iuctoj  h  picc':^)  of  tinn  chef  •  mctaJ  about 
6"  .'i   .Icn^jLh  and  2*'    n  v/idLb,    MaKc  a  90""  « cugth-v' '  tic  bcu'l  in 
two  ]^ijecii  t>[  thiij  J.icial,     (See  iij,ure  62.19,  pai^c  272  oi 
vclc-    'ca  1^.  / 

2,  \Jcld         il       '"a  )'0J'   lavc      Jt  lua^'':; 

I.     ('      .1  ih  icLaJ. 
*u    A'j  at  tli  .  rc[;uJ  '-.ora, 

L      ,a  th    ueld.L-  :^  Lorcii  uip, 
•  •     ?    >  '.Lo  i  '  ^.  tore  ) 
•        ji'at    *  i  llui 

"cxu  \7l      lUc  I   occu  Lf>,,cthcr« 
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LEARNING  PRACTICE  (contM): 

g.  Weld  the  flange  joint  without  filler  rod. 

h.  Extinguish  the  welding  torch. 

i.  Clean  the  welding  torch  tip. 

3.  Make  a  corner  weld  without  a  filler  rod  using  the  above  procedure. 

a.  After  you  finish  the  weld,  drain  the  hose  and  secure  the 
welding  rig. 

b.  Show  your  welding  to  your  instructor  for  evaluation. 

4.  Clean  up  the  area  and  put  away  your  tools  and  equipment. 

A»  you  have  been  told  a  couple  of  timet  already,  welding  li 

a  matter  of  time  and  practice.    Keep  at  it  and  you  will  be  the 
ertvy  of  your  friends. 

J5ucces3  is  just  around  the  corner  at  the  edge  of  work* 
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UNIT  XII;    OXY-ACETYLENE  WELDING 

TASK  PACKAGE  6;    BUTT,  TEE,  MD  LAP  WELDS 

PREREQUISITES;    UNIT  XII,  TASK  PACKAGE  5 

RATIONALE; 

Don't  butt  your  head  against  a  wall.    Get  with  this  package  and 
weld  a  butt,  tee,  and  lap  joint.    And  do  your  welding  to  a 

You  are  ready  to  start  your  last  task  package  in  the  oxy- 
acetylene  welding  unit.    By  this  time  you  should  feel  comfortable 
with  a  welding  torch  in  your  hand.    You  should  also  see  an  improvenient 
in  your  welds.    It  may  only  be  a  slight  one,  but  skill  is  acquired 
very  slov;ly. 

In  this  task  package  you  will  be  welding  a  butt,  lap,  and 
and  tee  juint.    You  will  do  this  welding  with  the  forehand  method 
and  using  a  filler  rod.    In  )aost  cases  when  you  are  welding,  this 
is  the  method  you  will  be  using.    Take  the  time  to  practice  and  learn 
your  welding  skills  to  the  best  of  your  ability.    If  you  can  do  a 
good  welding  job,  you  will  be  called  on  many  times  to  perform  this 
skill. 

Don't  let  yourself  down;  build  up  your  sk  c* 


* 
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OBJECTIVE: 


2 


linon  coinpieuion  of  this  task  package  you  will  be  able  to  use  the 
lorenand  raethod  with  filler  rod  for  welding  butt,  tee,  and  lap 
join;:*    Your  performance  will  be  evaluated  in  accordance  with 
your  instructor's  checklist. 


LLAHinKG  ACTIVI^rY; 

1.  View  slide-sound  program  M-XIII-7,  starring  B.T.  Lap. 

2.  To  complete  this  task  package,  read  the  following  reference 
loaterials: 

^*     !tetalv7ork  Technology  and  Practice,  pages  327  to  333. 
Technical  Metals,  Unit  62,  pages  266  to  274. 

3.  As  you  have  noticed,  vae  reading  assignment  covers  the 
complete  oxy-acetylene  welding  units  in  both  bookr,.    This  is 
done  50  you  will  get  a  complete  overview  of  this  w.^lding  process. 
Tiiero  is  also  some  new  material  on  the  different  welding  joints, 
and  ho;,  they  arc  made.     Read  this  carefully  and  ycu  will  amaze 
yourself  \;ith  how  much  ^ore  you  understand  now  than  you  did  just 
a  few  short  task  packages  a.'^o. 

4.  You  arc  now  ready  to  start  your  Learning  Practice. 
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LEARNING  rRi\CXICi:: 

Tools  and  Lquipment 

!•    Oxy-acutylene  welding  r-i-g         A.    Steel  wool 

2.  Friction  lighter  5.    Tip  cleaner 

3.  Hand  and  eye  protection  6.  Pliers 

1.  Obtain  from  your  instructor  at  least  six  pieces- of  steel  flat 
stock  about  4"  in  length,  2''  in  width,  and  about  1/A"  thick, 

2.  Weld  at  least  one  of  each  of  the  following  joints    3ing  the 
forehand  method  and  filler  rod: 

a.  butt  joint 

b.  lap  joint 

c.  tee  joint 

3.  Use  the  following  procedure: 

a.  Clean  the  metol  and  prepare  it  for  welding, 

b.  Select  the  filler  rod  to  be  used* 

c.  Select  the  torch  tip  and  install  it« 

d.  Adjust  the  regulators. 

e.  Clean  the  welding  torch  tip. 

f.  Ignite  the  torch. 

g.  Adjust  the  flame. 

h.  Tack  weld  the  joint. 

i.  Weld  the  joint. 

j.    Extinguish  the  welding  torch. 


M-XII-6  4 

LEmiNG  PrvACTICE  (cont^i); 

/    k.    Clean  the  weldinj>  tip, 

1,    Carefully  inspect  your  v/eld.    Don't  touch  it;  it's  still 
hot! 

m.    Have  your  instructor  evaluate  ycur  welds  when  you  have 
finished  all  three  joints.    Do  not  hand  your  instructor 
a  hot  piece  of  metal  to  inspect! 

n.    Drain  the  weldinj>  hose  and  secure  the  welding  rig, 
4.    Clean  up  the  area  and  return  your  cools  and  equipment  to  their 

proper  places. 

This  completes  your  welding*  unit.    Hopefully  you  enjoyed  it 
and  will  increase  your  skills  in  this  area  in  the  future.  Good 
luck  and  keep  up  the  good  work.    The  future  is  wide  open  for  the 
skilled  man! 

Metals  could  very  v/ell  be  your  ticket  to  euccess. 


M-XIII 


UNIT  PACKAGti;  XIII;    ARC  WELDING 
Pi^REQUISITES:    UNITS  I  AND  V 
RATIONALE; 

In  this  unit  you  will  learn  about  and  do>  some  basic  arc 
welding*    This  is  a  welding  process  that  uses  a  high  current  flow 
Uniough  cables  to  create  an  electric  arc  between  the  welding  rod 
and  the  haia  metal*    This  arc  is  very  hot  and  melts  the  base 
metal  and  rod,  fonaing  a  puddle  of  molten  metal »  i^ich  becomes 
the  weld  when  it  cools^ 

The  basics  of  arc  welding  can  be  learned  In  a  short  period 
of  time,  but  to  become  a  first  class  welder  will  take  time  and 
practice*    Besides  time  and  practice,  you  must  also  want  to  become 
a  good  welder.    Welding  is  a  complete  trade  in  Itself  and  one 
that  offers  cany  good  Jobs. 

Host  good  machinists  can  do  some  welding  and  a  basic 
kno;/ledge  of  the  cubject  is  considered  to  be  o  part  of  the 
machinist's  trade. 

OBJLCnVES; 
General; 

Upoa  completion  of  this  unit  you  will  be  able  to  use  an ^electric  arc 
welder  to  weld  joints.  ^ 
St)ccl£lc: 

Upon  completion  of  the  task  packages  for  thla  ualt,  you  will  ^^le 
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OBJECTIVES  (contM); 
!•    Do  the  following: 

a,    set  up  the  arc  welder  by  properly  connecting  the  welding 

cables  to  the  machine  and  workplece* 
b»    select  the  proper  current  setting  on  the  arc  welder  as 

determined  by  the  type  of  the  material,  position  of  the 

weldy  and  the  type  of  rod. 
c.    select  the  appropriate  arc  welding  rod  as  determined  by  the 

type  and  thickness  of  the  material  to  be  welded  and  the  type 

of  Joint* 

Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist* 
2*    Do  the  following: 

a*  prepare  pieces  for  arc  welding  by  cleaning  and  grinding  them* 
b*    weld  butt,  tee,  and  lap  joints  without  deep  craters  or  cold 

shoulders,  and  with  correct  penetration* 
Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 

LEARNING  ACTIVITY; 

In  order  to  complete  this  unit  successfully  you  should  begin 
your  work  on  Task  Package  1,  and  then,  as  a  suggestion, *ptocced  to 
complete  each  task  package  in  order  until  you  have  flniched  each 
package  in  this  unit*    In  the  packages  you  will  be  asked  to  view 
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LEARNING  ACTIVITY  (cont'd): 

a  sound-slide  presentation,  read  and  answer  questions,  and  perform 
some  practical  exercises.    The  number  and  names  of  the  task  packages 
included  li.>  this  unit  are  as  follows* 

TASK  PACKAGE  1:    CURRENT  AND  ROD  SELECTION 
TASK  PACKAGE  2:    PREPARING  AND  WELDING  JOINTS 
If  you  should  feel  confident  enough  to  pass  a  comprehensive 
test  at  this  time,  contact  your  Instructor.    However,  should  you 
feel  you  are  not  ready  to  be  tested,  begin  your  work  as  outlined 
above. 
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UNIT  XIII :    APC  WELDING 

TA3K  PACKAGS  1;    CURlMiT  AND  ROD  SiilLECTlON 
PREREQUISITES;    UNIT  I  ATD  UNIT  V 
RATIONALE: 

Selecting  a  current  and  rod  docc  not  moan  picking  a  river 
current  and  a  fishing  rod  here.    Pause  and  focus  your  attention  on 
another  skill  in  arc  v/elding  which  involves  selecting  different  types 
of  currents  and  rods.    You  may  go  fishing  some  other  time. 

The  electric  arc  welder  has  been  in  use  in  one  form  or  another 
for  about  one  hundred  years.    The  first  major  use  for  this  welding 
process  was  in  World  V/ar  I,  v/hon  it  was  employed  to  weld  ships 
together.    After  this  war,  arc  welding  was  somewhat  slow  in  being 
refined  and  used  for  major  construction.    Riveting  was  a  more 
popular  method  of  joining  metal  together.    Shortly  before  the  out- 
break of  World  V/ar  II,  new  refinements  in  making  rods  expanded  the 
usefulness  of  arc  welding  and  it  became  the  major  method  of  joining 
metals  in  most  construction.    Today  all  large  buildings,  ships  and 
other  large  and  small  metal  projects  are  joined  by  arc  welding. 

In  this  task  package  you  will  learn  about  arc  welding.    You  will 
learn  to  fict  up  the  equipment  and  make  current  and  welding  rod 
selections.    You  will  also  be  introduced  to  the  necessary  safety 
equipment  that  you  will  use.    You  will  enjoy  arc  welding. 
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OBJLCTIVK: 


Upon  completion  of  Ihio  tack  packace  you  v/ill  be  able  to  do  the 
following* 

a,  cet  up  the  arc  welder  by  properly  connecting  the  welding  cables 
to  the  machine  and  workpiocc. 

b.  select  the  proper  current  Getting  on  the  arc  welder  ao 
determined  by  the  type  of  the  material,  position  of  the  weld, 
and  the  type  of  rod. 

€•    celect  the  appropriate  arc  welding  rod  as  determined  by  the 
type  and  thickness  of  the  material  to  be  welded  and  the  type 
of  joint. 

Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 


LEARNIMG  ACTIVITY: 

1.  View  slide-sound  pro^^rams  H-XIV-1  and  H-XlV-2,  starring.  Rod 
Current. 

2.  Read  the  following  reference  material  as  an  aid  in  completing 
this  task  package: 

a.  Hctal\;ork  Technology  and  Practice,  pages  333  to  338  and 
Table  28  on  page  338. 

b.  Technical  Metals,  pages  27^  to  278.    Note  Table  S^-A  on 
page  277. 


LEARNING  ACTIVITY  (cont'd J; 

3.    V/hen  doing  ohiolded  metal-arc  welding,  the  shield  is  a  vapor 

formed  when  the    coating  on  the  electrode 

is  heated. 

4»    Alternatin{5  current  ic  often  abbreviated  ac  ^  • 

5.  When  arc  v;elding,  the  welder  adjusts  the  . 

6.  If  the  body  is  not  properly  protected  from  the  arc,  it  can  be 
burned  in  much  the  same  manner  as   • 

?•    The  helmet  and  face  shield  should  have  a  number   

lens  for  electric  weldings 

8.  You  should  always  wear   ,  safety  goggles  under- 
neath the  welding  helmet. 

9.  A  long-sleeved  shirt  must  always  be  worn  v;hen  arc  welding. 

10.  List  the  uses  for  these  six  commonly  used  shop  tools: 

a.  wire  brush. 

b.  chipping  hammer. 

c.  hammer. 

d.  wedges. 

e.  clamps. 

f.  pliers  or  tongs. 

11.  When  you  have  finished  the  above  work  you  are  ready  for  your 
Jjearninii  Practice. 
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LEARNING  PIUCTICE; 

Tools  and  Equipment 

1.    Electric  arc  v/elder 

1.  Examine  the  arc  welder  carefully;  note  the  following  things: 

a.  the  on-off  sv/itch. 

b.  the  low-med-high  current  setting  holes. 

c.  the  male  plug  holes  for  the  welding  cables^ 

d.  the  welding  cables. 

2.  Note  how  you  obtain  the  different  current  settings. 

3-    Look  over  the  arc  welding  rod  selection  and  identify  the 

different  kinds  of  rods. 
^.    Make  the  proper  setup,  current  and  rod  selection  for  the 

following  jobs; 

a.  l/8th  inch  steel  butt  weld. 

b.  lAth  inch  steel  lap  v/cld. 

c.  1/2  inch  steel  tee  weld. 

5-    Show  your  instructor  how  you  will  do  these  setups. 

6.    Explain  the  uses  of  the  safety  equipment  you  will  be  wearing. 

?•    V/hen  you  have  completed  the  above  and  your  instructor  has 

evaluated  your  performance,  clean  up  the  area  and  put  away 

all  tools  and  equipment. 

You  now  have  an  idea  on  how  to  set  up  the  arc  welder,  select  the 
proper  current,  and  also  select  the  rod  for  arc  welding.  Besides 
this I  vou  should  understand  the  need  for  the  safety  equipment  you 
will  be  wearing. 
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UNIT  XIII;    ARC  IVELDING 

TASK  PACIvAGE  2;    PREPARING  AND  WELDING  JOINTS 
PREREQUISITES;    UIJIT  XIII,  TASK  PACKACaS  1 
RATIONALE:  , 

Here's  a  package  you  will  really  enjoy  to  the  fullest*  So 
join  in  on  the  excitement  of  welding  joints. 

In  this  task  package  you  will  begin  to  arc  weld.    You  will 
start  your  welding  by  learning  how  to  strike  and  maintain  an 
arc  and  to  run  a  bead.    Both  of  these  skills  will  be  different 
at  first,  but  after  some  practice  you  will  be  able  to  do  them 
without  too  much  trouble.    V/hen  running  a  bead,  your  hand  is 
going  in  two  directions  at  the  same  time.    It  is  moving  in 
the  direction  of  the  weld  and  at  the  came  time  going  down 
toward  the  weld.    This  is  not  a  natural  hand  movement  so  it 
must  be  learned,  and  this  learning  is  done  by  practice. 

Once  you  have  learned  the  above  skills,  the  welding  of 
the  different  joints  will  not  be  too  hard.    You  will,  in  fact, 
find  that  you  like  to  arc  weldr 


M-XIII-2 


2 


OBJECTIVE: 


Upon  completion  of  this  task  package  you  will  be  able  to  do 
the  following; 

a.  prepare  pieces  for  arc  welding  by  deeming  and  grinding  thern^ 

b.  weld  butt,  tee,  and  lap  joints  without  deep  craters  or  cold 
shoulders,  and  with  correct  penetration. 

Your  performance  will  be  evaluated  in  accordance  with  the 
instructor's  checklist. 


LEMMING  ACTTVITY: 

1.  View  sound-slide  programs  M-XIV-2  and  M-XIV-3,  featuring  Arky 
Weld. 

2,  Reading  references  for  this  task  package  are: 

a.  Metalv/erk  TechnoloCT  and  Practice,  pages  559  to  5^^5. 
Note  figures  729  and  750,  showing  the  four  positions 

'J 

for  welding.  ^ 

b.  Technical  Metals,  pages  277  to  285*    You  may  also  want  to 
read  Unit  65  about  Industrial  Welding  Processes. 

5.    There  are  two  methods  of  striking  an  arc.    They  are: 
a. 
b. 

^.    What  method  is  easier  for  beginners  to  learn? 
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LEARI-IIHG  ACTIVITY  (cont*d)  : 

5.  Too  high  an  electrical  current  will  cause  the  electrode  to 
melt  too  fast  and  create  a  pool  that  is  too 

and  . 

6.  After  the  arc  is  started  you  should  try  to  hold  it  from 
1/16»»  to  l/8»»  above  the  weld. 

7.  Figure  6^-l8  of  reference  b  shows  several  different  v/eave 
bead  patterns.    A  good  welder  uses  these  for  certain  types 
of  jobs.    Normally  a  straight  motion  is  the  best  for  most 
welding  jobs.    List  below  the  four  weave  beads  that  are 
shown  in  figure  6^-l8. 

a# 
b. 
c. 
d. 

8.  Figure  6^-1^  of  reference  b  shows  the  characteristics  of 
various  welding  bead  conditions.  Use  this  as  your  guide 
v/hen  you  are  welding. 

3.  Have  your  instructor  approve  your  work  and  go  on  to  your 
Learninf^  Practice. 

LEARNING  PRACTICE; 

Tools  and  Equipment 

1.    Arc  welder  2.    Safety  equipment 


3.    i/ire  brush  5.    Pliers  or  tongs 

^*    Chipping  hcunner 
1.    Obtain  from  your  instructor  a  piece  of  flat  stock  about 

6*'      6^'  and  over  lA*'  thick, 
le    Usin^:  the  follov/inr;  procedure,  v/eld  parallel  practice 

beadn  on  the  piece  of  stock.    Note  that  this  is 

practice  \/ork,  and  the  purpose  of  doing  it  is  to 

familiarize  yourself  with  starting  and  maintaining 

an  arc  and  also  controlling  your  bead. 

a*    Clean  the  workpiece. 

b*    Sot  up  the  arc  v;elder. 

Cw    Select  the  current  setting. 

d.  .Select  the  v/elding  rod. 

e.  Attach  the  ground  cable, 

f^    Put  on  your  safety  equipment, 
b*^    I'/cid  a  bead. 

h.    Cnip  and  \;ire  brush  the  bead.    Make  sure  you  wear  goggles 
v;hen  doing  this. 

ExoTiine  the  bead  and  make  adjustments  if  necessary, 
::orz  -  You  alv/ays  chip  and  v/ire  brush  after  you  run  a  bead.  Do 
not  \;eid  over  the  slag  left  by  a  weld  as  this  will  cause  pockets 
in  your  weld. 
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LEARTJING  rHACTICE  (cont'd); 

j#    Run  another  bead  parallel  to  the  first  one* 
k.    Keep  running  beads  until  you  feel  you  can  maintain  and 
control  the  arc  and  bead;  then  go  on  to  the  next  steps* 
3*    Obtain  from  your  instructor  six  pieces  of  flat  stock  about 
2"  X  6"  X  lA"  rhick  and  v/eld  a  butt,  tee,  and  lap  joint 
using  the  following  procedure. 

a.  Clean  the  pieces. 

b.  Grind  grooves  if  necessary. 

c.  Set  up  the  arc  v/elder. 

d.  Select  the  current  setting. 

e.  Select  the  v/elding  rod. 

f .  Attach  the  ground  cable* 

g.  Clamp  your  v/ork  if  necessary. 

h.  Put  on  your  safety  equipment. 

i.  Tack  the  piecec. 

j.    Chip  and  v/ire  brush  the  tacks, 
k.    Ucld  the  joint* 
1.    Chip  and  v;ire  brush  tht  \eld. 
m.    Inspect  the  bead. 

n.    Have  yoxxr  instructor  evaluate  your  v/orko 
o»    Clean  up  the  area  and  return  all  tools  and  equipment 
to  their  proper  places. 
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LEARNING  PRACTICE  (cont^d)^: 

\lhen  done  properly,  arc  welding  is  a  fast  and  strong  method 
of  joining  metals  together.    You  will  find  welding  to  be  one  of 
the  most  useful  skills  you  have  learned. 

Weld  your  best  abilities  into  beads  of  success. 


